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SECTION A | 
MECHANICS 


In this’ section, you will learn about: 


1. Vectors : TT 
2. Motion - * ; , ; 
3. Torque . ; a : 


4. Equilibrium, Centre of Mass, Centre of Gravity 
5.” Work, energy, Power 

6. Circular Motion and Rotation 

7. Simple Harmonic Motion 


8. - Gravitation and Gravity 
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UNITS AND DIMENSIONS 


The System International i 
SI i 
brea (SI) is built Up for three kinds of units: 


2. Supplementary Units 
3. Derived Units 


Base Units | 


The units associ ; ‘ 
Clated to. base quantities are known as base units. 


Physical Quantities and Their Base Units 


Physical Quantity > S1Unit ‘Symbol 
Length metre m 
Mass kilogram 

Time ; second 

Electric current ; : -. ampere 
Thermodynamic ; kelvin 

temperature 


Intensity of light 


/ candela Cd 
Amount of substarice 2 -mole mol 


Supplementary Units 


The units which has not yet classified either base units or derived units are called supplementary 
units. . 3 


Physical Quantities and Their Base Units. 


| Physical Quantity “Unit. |- Symbol | 
Plane angle _ fadian..;) 
Solid angle steradian 


Derived Units 
“The units derived from base units and supplementary units for measuring all other physical 


quantities are called supplementary units. 
Derived Quantities 'and Their Units 


Symbol | In terms of Base Units 
-2 


Physical Quantity 


N kgms 


Force. 
Work J Nm=kg ms? 


Wo. J's kgim?s? 


Power 
; Pa | Nm?=kgm's7 


*|. Pressure 


Electric charge 
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Dimensions red a dimension denoted by a specific symbol written within square 
is considered 2 : 

Each base quantity 

pases th, mass and time are {L], [MJ] and [T] respectively. Other 


h au 
s which are combinations of these dimensions. For example, 


For example. Simension 
. ve measure have Oe i v 
Cane : acceleration andforce are(LT |}, (LT J and IMLT J respectively, 
amens . 
VECTORS 
Scalars / 
Vectors and thes ave oO magnitude and direction whereas scalar quantities have magnitude only... 
tor quai . 
oe Examples of Vectors and Scalars* 
‘ 
Scalars Vectors 
Distance Displacement 
Time ‘ Velocity 
Speed Force (weight) 
Mass — Acceleration 
Energy (Work) Momentum - 
Volume Torque 
Charge Electric current 


é - Vectors can be represented by 2 line drawn in a particular direction. The length of the line 
represents the magnitude of the vector, the direction of the line represents the direction of the vector. 

_ Note: Two vector quantities are equal only if they have the same magnitude and direction. 
Addition a 1d Subtraction of Vectors 

The resultant of two or more vectors is the single vector which 
produces the same effect (in both magnitude and direction). 

Consider a body undergoing three separale displacements, 
from Ato B, B to C andC to D. . 

Clearly the same result could have been achieved by the 
“single displacement from Alo D, and the vector. AD is therefore the 
resultant of the other three. ‘ 

ie AD=AB +BC+CD 


Consider three forces F,; F2 and F, as shown in the figure. 


. A B 
———, Fig. 1.1 To show that three 
F, F, F, separate displacements can 
be equivalent to one. 


We * 
We can find the resultant of these three forces by Head to tail rule. eas 
mu 


K = 8 


Fig. 1.3 Adding forces by Head to tail rule 
RESOLUTION OF FORCES . 


The process of sf ir i . 
eachiont tae plitting up forces (vectors) into their mutually perpendicular components is called 


Consid i “0' wil 
ler a force F making an angle ‘0’ with x-axis. Draw a perpendicular on x-axis from point Ay | 


A 
F 
F, ‘ 
° F, i} . 
: ; Fig. 1.4 Resolution of a force 
According to Head to tail rule: ~ 
OA= OB + BA 


1) 


The components OB and BA 
are i 
perpendicular components of OA weninkee eee eee ees 


Equation (1) can be written as: 


FaF,+Fy 
In right angled triangle OBA: 
F,_ OB 
F=OA= 080 
_ oF F, =F cos0 (2) 


F. 

- simiany = BR= sin 0 
or Fy=F sino ¢ aeisst (3) 
Equations (2) and (3) give the perpendicular components F, and F, of force E:. 
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and Its Direction from Perpendicular Components 


Determination of Magnitude of a Force 


4 
Consider the figure given below: : 
F can be . 
magnitude of force 
aeleianed OY He the right angled triangle OPR. 
2 
(or)? = (OP}* + PR) 
P EB 
o FR TY HF) : 
o -F # 
The direction of force F with x-axis iS {0 
= PR ol z 
tan0= 
e Fig. 1.5 
F, 
or = tan = Fz ; 


If there are ‘n’ forces (Fy, Fa. .... F,), then magnitude of resultant force will be 


Fat) Fy +) +... + Fy 


SCALAR PRODUCT 


The scalar product of two vectors A and B is writlen as A. Band 
is defined as: 


A-B=AB cos 0 


For physical interpretation of scalar product of two vectors A and 
6, these are first brought to a common origin (Fig. 1.6-a), then 


A-B =(A) (projection of B on A) 


or A-B = A(magnitude of component of B in the direction 
ofA. ‘ 


= A(B cos 0) = ABcos 0 
Similarly, consider figure — b, then 
B.A = B(Acos0)=BAcos 0 
Scalar product is commutative, therefore 
A-B =B-A 


0 Boos 
co) A 


Fig. 1.6(a) 


: The Equations of Motion 


Mechanics 7 


Fig, 1.6(b) 


VECTOR PRODUCT 


The vector product of two vectors A and B Is a vector which is defined as: 
AxB=ABsinon 


where n if ic 
nis aunit vector, Perpendicular to the plane containing A and B as shown in the figure, 


1 f axe 


1 


Fig. 1.7 
Accordit i 
rding to right hand rule, Bx Aisa vector opposite in sign to A- B, hence 
AxB=-BxA , 


MOTION 


These equations describe 


acceleration, r the motion of bodies which are moving with constant (uniform) 
veutat i) 
at “ 
s=ut+ H at? . 
2 ~ (ii) 
4 
Saye (i) 


Motion under Gravity 


Consider two bodies A and B, projected horizontally off the edge of a table, and suppose that the 


velocity with which body A is projected is greater than that of B as shown in the figure. 


4 Both A and B reach the ground at the same time even through their velocities of projection were 
ifferent. This is because, initially, neither body had any vertical component of velocity (they were 
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Physics Lec 4 B are due to the effect of gravity, and this 


tions of both Aan 

-2) Since they both start from rest and travel the same vertical 
time. In the absence of air resistance, each body retains its 

hole of its motion The horizontal distance travelled by 


the same 


acceleral i 
distance, they reac! 

original honzontal component o' 
body Ais tnerefore greater than 


Fig. 1.8 Motion of two bodies projected horizontally under gravity 


Parabolic Motion 


A body projected with a velocity ‘v at an angle ‘0’ above the horizontal has a vertical component 

of velocity of v sin 0. Its vertical displacement 'y' after time''t' is given by: 
1 sais 

ys(vsinOt-z90 70) 

At the same time, its horizontal displacement ‘x’, due to its constant horizontal component of 


velocity of v cos 0 is given by: 
x= (vos O}t 

' 

Eliminating ‘t' between these two equations leads to: 


wees (ii) 


2 
y= xtan0~9SSepex? 


This is the equation of parabola, and it follows, ther 
of gravity travels along @ parabolic path. 


fore, that a body moving under the influence 


THE CONSERVATION OF LINEAR MOMENTUM 

Suppose that two bodies, A and B, are involved in a collision and that there are no external forces 
acting. The force on A due to B, Fa is equal to the force on B, due to A, Fg. Therefore, each body 
experiences the same rate of change of momentum. The changes in momentum are oppositely directed 
and therefore the total change in momentum is zero. It is known as the prin 
momentum. : 


Elastic and Inelastic Collision 
Whenever two bodies collide, their total momentum is conserved unless there are external forces 
acting on them. The total K.E., however, usually decreases, since the impact converts some of it to heat 
‘or sound or permanently distorts the bodies leaving them with an increased amount of P.E. 
atts collision in which some K.E, is lost is known as an inelastic collision. A completely inelastic 
collision is one in which the bodies stick together on impact. A collision is elastic if there is no loss of KE. 


FRICTION 


___ When the surface of a body moves or tends to move over that of another, each body experiences 
+ a frictional force. The frictional forces act along the common surface, and each is in such a direction as to 
oppose the relative motion of the surfaces. 


ciple of conservation of linear: 


“the size and direction of the force but also on 


Sliding Friction Mechanics 9 


The Coefficient of Friction 


The coeffi imiting fricti 
ef gee Of limiting tric lon and the coefficient of sliding friction 1’ are defined by 
. b= and p= f 


TORQUE 


Consider a force actin i f 
As! 1g ON a rigid ar 
axis which is perpendicular to the panera td esa hy hi ae figure so as to cause it to turn about an 


Rigid body 


F 
Fig. 1.9 Determination of to 
The effect of i is 
f the force is determined by its turning moment, a quantity which depends not onl 
pie what it acts. The turning moment or torque is defined is i 


Couples 


Two forces which are equal in magni 
ich are equal in magnitude and are antiparallel constitute a couple. 


Fig. 1.10 ‘ 
Torque due to a Couple ; 
Total torque aboutO =F x OA+FxOB 
=F(OA+0B) 
=Fd 
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10 Physics Lect nd on the position of O and therefore, it follows that: 


jque about O does not depe 
Lagesceant bout any axis and is given by. 


The torque due (0a couple is the same a 


Torque due toa couple = 
EQUILIBRIUM, CENTRE OF MAS, CENTRE OF GRAVITY 


The Conditions for Equilibrium 


Abody is in equilibrium if 
the acceleration of its centre o! 


(a) 
(b) its angular acceleration is Zero . . 
. these conditions requires that the body is at rest — a body may move with constant 
locity pean with constant angular velocity and still be in equilibrium! ; 
veloc 
from (a) and (b) thata body is in equilibrium if. 


f mass is zero in all directions, and 


IU follows ; 
() the resultant force on its centre of mass is zero, and 
(ii) the total torque about all axes is Zero, * 


a body subject to coplanar forces only, condition (i) will have been 
f the forces is zero. Condition (ii) will have 

tant force in any two conditions in the plane of 
Lead it he total torque about any one axis which is perpendicular to the plane of the force is zero. 
Therefore in order to show that a body (acted on by coplanar forces only) is in equilibrium it is sufficient 


‘to show that: 
1 
2. 


It can be shown thal for 


the resullant force in any two directions in the plane of the forces is zero, and 
the total orque about any one axis which is perpendicular to the plane of the forces is 


zero. 


Neither one of these conditions is sufficient on its own to show that a body is In equilibrium. On 
the other hands, if a body is known to be in equilibrium, the new may make use of 1 of 2 or both 1 and 2 


Italso follows that if a body is in equilibrium 
(i) the resultant force is zero is all directions, and . 


(ii) the total torque is zero about any axis 


Types of Equilibrium 


- . 7 TTTT TAVITA ITT 
(a) Stable equilibrium (b) Unstable equilibnum (c) Neutral equilibnum 
Fig. 1.11 


Centre of Mass 


The centre of mass of a body can be considered to act at a single point, known as the centre of 
mass of the body. , 


Ifa single force acts on a body and the line of action of the force passes through the centre of 
mass;-the body will have a linear acceleration but no angular acceleration 


I forces such as P and Q are applied to the hammer as shown it it wi 
without rotation as shown in Fig, 1.12(a, b), enim datsee ta) and (eh Bove 


a 


One force x Separation of forces . 


Se aararcngeese ee ee 
4 Cen 


reofmass * : 
8 --- 
. 
(b) ays 


. 
Fig 1,12 
However, if a force such as R i i ic beca 
R does not act through the centre of mass a tominee Pe pene en a 
Centre ; 
, of mass . . 
R s a 7 ; 
— 


Fig. 1.13 


Note that even when the bod: 


rotation takes place about the centre tue the centre of moves along a straight line, Le the 


Centre of Gravity 


The centre of gra : 
considered to act YY Of @ body Is the single point at which the entire weight of the body can be 


First vertical 


First 


—— 7 


Second 
vertical +, 


pivot . 


____—_ Centre of gravity 


ng at intersections 
mg 
Fig, 1.14 
WORK, ENERGY, POWER 
Work e 
Itis defined as: 
W=Fd 
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it Force 
isciaieneee con force F, acts on a body so as to move it in a direction other than its own. 
Suppose that a constant fo! * ae 
W Direction 
‘of motion 
Fig. 1.15 
The component of F in the direction ‘of motion is F cos 0. In this case, work done is given as: 
we=Fd os 0 
Work done by 2 Variable Force 
ing (he 
cases the force does not remain constant during i 
‘at doing ample, as a rocket moves away from the 


« process of doing work. For e 
earth, work is done against 
inverse square of the distance 


The given figure shows the path jane as 
it moves from point ‘a’ to point ‘b’ the path has been divided into 'n’ 


short intervals of displacement Ad). Ada, + Ady and Fy, Fa, -+ Fy are Fig. 1.16 
the forces acting during these intervals. So the work done for the first 
interval can be wniten as: . 

AW, = Fy: Ady = Fy COS 0, Ad) 


he force of gravity, which varies as the 
from the earth's centre 


of a particle in the xy-plane as 


and in the 2nd interval 
AW = Fp Ada = Fz 608 02 Ad, 


on. The total work done in moving the object can be calculated by adding all these terms. 


= AW, + AW, +... + OWq 


and so 
Wrouat 


= Fy cos 0 Ady + Fz cos 02 Ad, + -.. + F,, cos 0, Ad, 


f 
or Wrout = eo F, cos 0, Ad, 


Conservation of Mechanical Energy 
According to the principle of conservation of mechanical energy: 


KE. + P.E. =a constant 
This equation does not apply when there are frictional forces present. When a body falls freely, it 
loses gravitational P.E. and gains K.E, Thus, according to the above’equation: 


KE. gained = PE. lost 
: zm? =mgh . 


ie v=yegh 


Power 


7 ‘ Mechanics 13 

PE=mgh 
7 — KE=0 
PE=0 
— a1, 

: Kena me? 

TTTTTTTOTTT TT TOTTOTTTTTUDD. : 
Fig. 1.17 


For conservation of P.E. to 
done by external forces, we make iseat 


lork done by Increase in 
= Work 
et ‘orca (Re +Pe)t (ocak frat 


If 
work is done against external forces, then this equation becomes: 


ecrease in’ lork done at 
ba gainst Work 
KE. + Pe) isikeat forces ) a Goan teen) 


consider the figure when friction is involved, and when work is 


Power is the measure 
of the ra F 
Interval At, then average power jedatined ea which work is being done. If work AW is done in a time 


p. -AW 


Carry 


If work i i 
Is expressed as a function of time, instantaneous power is defined as: 
P= Limit . 
rato At 
CIRCULAR MOTION AND ROTATION 
Angular Velocity 


Suppose that a particle mov . 
es fror 
internal t. The angular velocity ‘w' of hepa cso the ajc AxP at a constant speed in the lime 
a 
The period T of the rotat um 
1 T of the rotational motion is the ti 5 4 
complete one rotation (2n radian) and isgiven by eiie for the particle to 


_2n 
bie 1 
or T=2k 
© 
ie distance moved by the particle is the arc length AP and therefore Fig. 1.18 
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th AP 
. Aclengin AP 


v 


Therefore from Eq (1) becomes 
veto : 
Centripetal Acceleration 


For a body which 
magnitude of centnpetal a 


is moving with constant angular velocity w, along & circular path of radius r, the 


cceleration can be given by: 


2, 
ator 
Ifthe linear speed of the particle is v, then 


INERTIA : . | 7 
ROTA meal aries Heese energy which is due to the rotation Since it has this energy 
en hs 


i iti is the additional K.E. that it would 
‘han its position, it is K.E. It is distinct from [ 
have fit a me Sen enueohe translation! motion, and will be referred to as rotetenal K.E. The wheels 
aan iroting car rolate as they are moving along and therefore have both types of K.E. So 


1 
Rotational KE. = 5 lo 


mai - rigid body rotating with angular velocity ‘w’ about an axis which is perpendicular to the 


paper and passes through O. Consider a particle of the body which is at P and which has mass m, and is 
at a perpendicular distance r from the axis. The linear velocity of P is wr, and its linear momentum-is 


myury, The angular momentum about O of the particle at P is. m,t,. 


Rigid body rotating 
with angular velocity 


Fig. 1.19 Rotation of a rigid body with constant angular velocity , . 


Ifthe rest of the body is made up of particles of masses M), M3, ..., whose distances from the 
axis are f, fs, ..., respectively, the total angular momentum cf the body about O is given by: 
Angular momentum = mort i murs Pict: Mir 
= o(m +me+ aot me. 


Angular momentum =I 


SIMPLE HARMONIC MIXTURE MOTION (SHM) 
Ma body is vibrating with SHM, its ‘motion can be di 


. s Bury 
Integrating Eq. (1) leads to 
vetaVaeoe 
and x= acosot 
The period T of the motion is given as: 


Ts 
o 


Relation between SHM and Circular Motion 


Consider a particle P Moving with constant 
angular velocity ‘w' around a circle of fadius a. Consider, 
in particular, the motion of N, the point at which the 
Perpendicular from P meets the diameter AOB. . 


The acceleration of P is wa and is directed © 
towards O. The x-component of acceleration of P is 


- wa cos 0 
Since A is always vertically below P, its 
acceleration a is equal to the x-component of the 
acceleration of P and is given by: 


ci wa cos 0 
ae" o°acos 


From the figure, cos 0 = ON 
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B 


fescribed by an equation of the form 


Fig. 1.20 


IN 
‘a and ON is equal to x, the displacement of N, and therefore cos 0 = 


Mechanics 15 


x 
= 


F 


Physics Lectures Guide 


GRAVITATION 
Consistency of Kepler’ 


Consider a pis: 
creular orbit of radius 
‘and thal the angular velocity 0! 


The for 


AND GRAVITY mm, 


1s Law with Fe lr a 


moving about the Sun ina 


net of mass ‘M the mass of the Sun is M, 


‘¢ Suppose that 
f the plane is © 


Planet of 
mass 


25 
F which provides the centripetal acceleration wf IS vd 
roe if 


given by Newton's 2nd law as 


Fomor 


By Newton's law of gravitation: 


mm, 
»FaGea . 
G > =morr 
But = @ = 20/T, thus + 
‘ 2 
4 
ie Page 
oe Pee 
This is Kepler's 3rd law, it 
therefore the two laws are consistent. 
Escape Velocity 


Fig. 1.24 


has been derived on the basis of Newton's law of gravitation and 


The minimum velocity required to escape the earth's gravity is known as escape velocity. 


The escape velocity ‘Vis given by: 


mm, 
zmr=G ie? ; 
aon, 
ve te 


Weightlessness “ 
Consider an object of mass ‘m’ hanging from a spring valance which is 
itself hanging from the roof of a lift : 
mg-J=ma asvees (A) 


where ‘a’ is the downward directed acceleration of the body. 


If the lift is stationary or moving with constant speed, then a = 0, thus.T 


mg. However, i the lift is falling freely under gravity, then a = g and in Eq.(1), T = 
0. It means the weight of the body is zero, Such a situation is known as 


Fig. 1.22 Object 
suspended by a 
spring in a lift 


——_ Mechanics 17 


As astronaut in an orbiting spacecraft has a centripetal acceleration equals to 9". where g’ is the 


acceleration due to gravity at the height of the orbit The spacecraft has the sama centnpatal acceleration 
The astronaut therefore has no acceleration felative to his spacecraftie he is weightless 


MULTIPLE CHOICE QUESTIONS 


The units formed by combining the 9 
fundamental units of length, mass and tme 


(a) absolute units (b) practical units 
(c) base units (d) derved units 


Which quantity has dimensions different from 
the others? 


(a) Energy per unit volume 10 
(b) Force per unit area 

(c) Angular momentum per unit mass 

(3) Pressure 


Which quantity is dimensionless? 
(a) Area (b) Pressure 
(c) Work (d) Efficiency "1 


“Which of the following is a set of 


‘supplementary units? 

(a) Radian and steradian 

(b) Radian and mole 

(c) Steradian and candela 

(d) Radian and kelvin 12 


The SI unit of plane angle is 

(a) radian (b) degree 

(c) steradian * : 13 
(d) radian per second 


Which of the following quantity is 
dimensionless? 


(a) Strain 
(c) Pressure 


(b) Stress 14 
(d) Volume 


Supplementary units; radian and steradian 
were established for 15 
(a) density {b) viscosity 

(c) electric intensity : 
(d) geometrical quantities 5 


Which of the following quantity has a unit that * 46 
can be expressed in terms of just two different 

SI base units? 

(a) Area (b) Charge 

(c) Electric current (4) Length 


Which quantity has different base ur.ts from 
the other three? 

(a) Density « volume « velocity 

(b) Rate of change of momentum 

(c) The Young's modulus ~ area 

(¢) Weight 


Which cf the following pair of physical 
quanttes have the same dimensions? 


(a) Momentum and pressure 

(b) Energy and work 

(c) Linear and angular momentum 
(d) Force and surface tension 


The fundamental quantities which form the 
base of the SI are 


(a) mass, energy and ume 
(b) mass, force and time 
(c) mass, length and time 
(d) force, length and time 


The SI unit of solid angle is . 
{a) degree (b) radian . 

(c) steradian (d) candela 
One light year is equal to, 

(a) 9.46 10" em — (b) 9.46 x 10! m 
(c) 9.46x 10'Skm’  (d) 7.88x 10m 


: Light year is a unit of 
(a) light (b) time 
(c) velocity (d) distance 


The dimensions of Universal gravitational 
constant G are 


(a) (MLT?| (b) (ML-?T-7] 
fe) MTT] (a) Mo!) 
The dimensions of torque are 

(a) (MLT-?| (b) (MUI!) 
(ce) (mu?T (a) (ML 
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1g _prysies Lecturer Guide 26 Which one of the folowing pairs does not ; - : 
ent of inertia are the same dimensions 36 Out of the following pairs; which one does not 4: 
eal “a wut) fay Foe and weight have the same dimensions? ska ye a ae a 
Ves k. s (a) Force and weight 
(a) ML a) NUTT) (b) Pressure and stres HH Paiseds la él (a) 1» 104 (b) 107 
©) wer) ( (c) Capacitance and resistance ie and stress (c) 104 (6) 04 «104 
the dimensions of coefficient of (d) Energy and work () ie iain 
6 bask (n)? 4 tne following SI units is not named ; lum and torque 48 In scientific notation 0.0003 can be writen as: 
» e 
(a) (LT) (eT) a at aysicist? = wine Of the following is SI base unit far (a) 3 104 (b) 30» 10 
ap (6) (MLT?] (a) Herz (b) Joule mperature? (c) 3% 107 (d) 30% 107 
(cy IMU“T Volt (4) Candela (a) Celsius (b) Kelvin 
2 jonless formula of Ue (c) Fahrenheit (d) Rankine 47 If a length measured with metre rod fies 
1 iar 28 The dimensions of force are 38. Which of the fallowi , betwaen’ 2025: em and) 20.35 ‘cm, then 
(a) moment of inertia Ks Mur! * ait 1@ following physical quantity has maximum uncertainty in this is equal to 
(b) viscosity (a) (MLT“‘] . (b) I 5 V . i ferent units as compared to others? (a) +0.01cm (b) +0.10cm 
(c) surface tension (9 MT) (d) (ML?T™*] (2) Weight of a body (c) £0.05 em (4) 20.15cm 
(¢) angular acceleration (b) Tension in a string 
P it? 29 The Sl unit of torque is (c) Buoyant force 48 92.65is round cas 
20 Which of the follawing is not S! base un! ‘eh iam? (b) kg ms? (d) Electromotive force (a) 926 (b) 92.7 
Kilogram (b) ampere . ~ e (c) 93.00 (d) none of these 
(a): 9 a) coulomb kgms” (d) kg ms 39 Which of the following quantities has three 
(c) Mole (9) (c) kg significant igues? > 49 The intemational acceptable scientific nota! 
a , I ferna! C scientific notation 
21. Candela is the S! base unit of 30 The Sl unit of moment daa (a) 3.0086 m {b) 5.05 «10777 kg, of anumber 1234 is 
(a) luminance (a) kgm? (b) kgm (c) 301.05 (a) 1.009 m (a) 12.34 « 10 (b) 1.234107 - 
e) eee () kom?s? (d) kgms SS arcsec (c) 1.234 103 (4) 0.123 « 107 
ic) wn - < ie number 0,02 x in standard form will 
(4) radiant energy 31. The SI unit of coefficient of viscosity of (n) is be written as 50 Which of the follawing quantities has a unit 
: i i “1,1 10 -8 that can be expressed in terms of just two 
22 Which of the following is not a unit of plane = (a) kgms™ (b) kgm™'s lao aa Oe different SI units? j 
tbe (b) Radian © kgmts" (d) kgs (0) 2010 (d) 20x10 (a) Area (b) Charge 
(a) Degree y . (c) Force (a) Current 
* (c) Gradian (d) Steradian The dimensions of momentum are 41 Express the quantity 225 x 10° s usi 
fe 2 27-2) prefixes. 7 ‘ ne 51 Which base units would be need express 
{the following is not a (a) (MLT?] {b) [ML‘T-*) . Which base unis we ed to 
23 Which one of the 9 : 1 (a) 0.225 ps (b) 2.25 ps ie S! unit of potential difference? 
dimensionless quantity? (c) (MT?) (d).[MLT] (c) 225 ns (d) 2.25ns (a) kgand A only —(b) m, sand A 
(a) Radian (b) x 7 » (€) ka,m,sandA = (d) kg, mands 
(c) Decibel (4) Force 33 The dimensions of work are 42 Round the number 1.45. 7 . 
. eae (a) [MLT?] (b) [ML7T-?| (a) 1 (b) 1.5 52 Which quantity has different units from the 
24 The pascal is not the SI derived unit of 4 4) (MLT] (c) 2 (d) 1.4 other three? 
(a) pressure (b) stress () MT} (6) I (2) Density x volume x velocity 
‘ i : ice. 43 TI i itati i 
(c) work (d) tensile strength 34. The Sl unit of density is Les pu ei geiniog. cneants is a bee Sinan ae momentum 
= é rls" - ung’s modulus x area 
25 Which one of the folowing does not have the (a) kgm? (b) kgm? (a) 7 oe ena 1c) Weight 
erated (c) kgm? (4) kgm?s? (c) kgm’ s' (d) kgm*s 
a} gy. WO! ‘i > a - 
. ; F ot 44 ss i 
(b) Pressure, stress, Young's modulus 35. The Sl unit of momentum is me ere a ee resultant of two forces 53 The angle of a vector A = Ax i - Ay with the 
(c) Voltage, electromotive force, potential i 2.2 y y x-axis will be in between 
difference : (a) kgms : (b) kgm*s (a) increasing the angle betweenthem . (a) 90° and 180° (b) 60° and 120° 
(d) Electric fux, electric field, electric dipole () kgms™ . (6) kgs? (b) decreasing the angle between them (c) 180° and 270° —(d) 270° and 360° 
* moment Pi (c) drawing the parallelogram to represent | 7 
7 em 


(d) drawing the forces perpendicularly 
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+] + K then its magnitude 


ra vector A 

will be 

(a)3 wo) N38 
(3 (6) ¥39 


The 
-t together on an object 
Two forces act tog tant force is minimum, 


magnitude of their resu! 
when they act at 

{a) 0° (b) 45°C 
(c) 90° (d) 180° 


> 
Unit vector of a vector A descndes 
(a) magnitude of agiven vector 
(b) direction of a given vector 
(c) shape of agiven vector 


(d) magnitude and direction of a given vector 


When a vector |S multiplied by a negative 
number, its direction 

(a) remains unchanged 

(b) changes by 180° 

(c) becomes horizontal 

(d) becomes vertical 


If the dot product of two non-zero vectors 
vanishes, the vectors will be 
(a) perpendicular to each other 


. (b) parallel to each other 


(c) antparaliel to each other 
(d) vertical to each other 


‘Aunit vector is obtained by dividing the vector 
with 

(a) any scalar quantity 

(b) any negative number 

(c) its magnitude but not direction 
*(d) its magnitude and direction P 


By decreasing angle between two vectors, 
their cross product 

(a) increases 

(c} remains lhe same 
(d) vanishes 


(b) decreases 


The cross product of two vectors is zero, 
when they 

(a) are parallel to each other 

(b) are perpendicular to each other 

(0) ‘are at an angel of 120° 

(¢) both are equal 


62 Which vector can be us 


63 
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7 


‘ed to locate the centre 
fa collection of particles? P 

(b) Unit vector 

(d) Distance vector 


of mass 0! 
(a) Null vector 
(c) Position vector 


Which vector gives the displacement from one 


7 
int to another in space’ ‘ 
Hn Null vector (b) Position vector . 


(c) Unit vector (d) Distance vector 


The magnitude of a force F can be 
determined by using 


(bo) F= (F242) 
orn rear 
The direction of a force F with ail 
(a) o=tan( #2] (b) o=tan( pt) 
(c) o= tan (#) (d) 0= tan’ 


The product of two non-zero numbers is 
(a) avector quantity 

(b) aunit vector 

(c) always zero 

(d) never equal to zero 


2, 2 
(a) FFF, * Fy 


) 


— 
xT 


The position vector in xy-pane is written as 
> 4 P eyieck 
(a). =xit+yj (b) fF =xi+zi 

> as 
() T=yitzk (d) T =xi+yj+2k 


‘An object moves 5.0 m north and then 3.0m 
south. Find both the distance travelled and the 
magnitude of the displacement vector. 

(a) 2.0m, 8.0m (b) 8.0m, 2.0m 

(c) 8.0m, 8.0m (d) 2.0m, 2.0m 


The resultant of two forces 3N and 4N making’ 


an angel 90° with each other is 
(a) 1N (b) 3N 
(c) 5N (0) 10N 


If a force of 10 N makes an angel of 30° with 
x-axis, its x-component is given by 

(a) 1.866 N (b) 0.89 N 

(c) 8.66. N (d) 0.866 N 


Two forces each of 10 N magnitude act ona 
body. If the forces are inclined at 30° and 60° 
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72 


73 


74 


with x-axis, then the x-component of their 
resultant Is 


(a) 10N 
(c) 13.66 N 


(b) 1.366.1N 
(d) 136.6N 


If two non-zero vectors are perpendicular to 
each other, then their scalar product is equal 
lo 


(a) -1 
(c) infinity 


(b) 1 
(d) 0 


The magnitude of resultant of three forces is 
3. Its x-component is 2 and y-component is 1, 
then its z-component will be 
(a) 1 (b) 2 
(c) 3 (d) 4 


Ifa force of 50 N is acting along x-axis, then 
its component along y-axis will be 


. (a) zero 


75 


76 
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* 78 


.79 


(b) the same 
(c) of the half magnitude 
(d) of the double magnitude 


A force of 10 N is acting along z-axis, its 
component along x-axis and y-axis is, 

(a) 2N,8N (b) 3N,7N 

(c) 5Neach (d) zero. 


Two vectors of magnitudes 5 N and 7 N 
respectively are acting on a body. If the angle 
between them is a right angle, their resultant 
vector will be 
(a) 2N 
(c) 6N 


(bt) 4N ; 
(d) 8N 


If two non-zero vectors are perpendicular to 
each other, then their scalar product is equal 
fo 

(a) 1 

(c) infinity 


{b) 0 
(d) -1 


When two vectors have opposite directions, 
we Say that they are 
(a) parallel 


: (b) perpendicular 
(c) antiparallel 


(d) ut of phase, 


Which are the two basic properties of a 
vector? 

(a) Curvature and direction 

(b) Magnitude and direction 

(c) Magnitude and sign 

(d) Curvature and sign 


80 


81 


* 83 


85 


87 


88 


Vectors are often split into two of more 
orthogonal components. What is true of these 
components? 

(a) They are perpendicular 

(b) They are paratlel 

(c) They are antparaliel 

(d) They have same magnitude 


25 hen 
iB =31—] © 2k, then what is the magnitude 


of vector 37 
(a) v4 (b) V12 
() Vi4 (0) 14 


Which vector gives the displacement from one 
point to another in space? 

(a) Position vector (b) Unit vector 

(c) Null vector (d) Distance vectors 


The resultant magnitude of two vectors 
(a) is always positive 

(b) can never be zero 

(c) can be negative, positive or zero 
() is usually zero 


Which one of the following is not true? 
(a) Velocity can be negative 

(b) Velocity is a vector 

(c) Speed is a scalar 

(d) Speed can be negative 


“The magnitude of resultant of three forces is 


3. If its x-component is 2, y componentis 1, its 
z-component will be 
(a) 1 

() 3. 


(b) 2 
dd) 4 


If the resultant of two forces, each of 
magnitude F have the magnitude F, angle 
between the forces will be 

(a) 30° (b) 60° 

(c) 90° (a) 120° 


The revere process of vector addition is called 
(a) negative of a vector 

(b) subtraction of vectors 

(c) resolution of vectors 

(d) multiplication of vectors 


Which pair of the following forces has a 
fesultant force of 2N? 
(a) 1Nand1N 
(c) 1Nand3N 


(b) 1Nand2N 
(d) 2Nand2N 
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93 


95 


v iparallel to each 
tors a and b are antiparal 


I vec! 
other, thelr resultant is 


(a) 2a 
ward 


(b) 3a 
(a) a-b 
The scalar product cof two vectors is negative, 
when 

(a) vectors are parallel 

(b) vectors are antiparallel 
(c) vectors are perpendicular 


(d) vectors are parallel with same magnitude 


The cross product of two vectors IS negative, 
when 

(a) vectors are parallel 

(b) vectors are antiparallel 

(c) vectors are perpendicular 

(d) they are rotated through 270° 


velocity-time graph gradually 
Me ean a re is said to have 
(a) negative acceleration 
(b) positive acceleration 
{c) uniform velocity 
(d) variable velocity 


tRegle4] + 6k and B =— 1-2] + 3k, what 


will be A -B? 
(a) -8 _ 8 
(e) -10 (d) 10 


+A 
The unit vector in the direction of p =i + 2j+ 
kis 


4s 2 
ai ) a 
) Taher ) iajek 


ieaye hate 
ey tak gy AEE 


wi’ =-2i -] 3k, then the magnitude of L is 


(by -V2i+] + 3k 


(a) 2i+]+3k 


( Via (a) 2v7 
The dot product -f=j-t=j-k=k-j=t-k 


=k- Tis equal to 
(at (b) 0 
(4 (@) k 


97 The cross product i xl=jxj=kx kis equal 
(oi 

(d) -1 

If a body is moving with constant velocity, 
then _ 

(a) its acceleration is ; 

(b) its direction may be changing 

(c) its speed may be changing 

(d) its acceleration is constant 


98 


If a body is moving with constant speed ina 


circle, then ; 
(a) its velocity is changing 
(b) its velocity is uniform 

(c) its acceleration is zero 
(d) its acceleration increases 


99 


400 If the force actirig on a body is doubled, its 
acceleration becomes 
(a) half (b) one fourth 


(c) constant (d) double 


401 The mass that appears in Newton's second 
Jaw is known as 
(a) rest mass 
(b) gravitational mass 
(c) inertial mass 
(d) weight 


402 Inertial mass and gravitational mass are 
(a) opposite 
(b) proportional * 
(c) weights é 
(d) Inversely proportional . 

403 When a man jumps off the ground, the 
reaction force of the ground is 
(a) equal to the weight of the man 
(b) smaller than the weight of the man 
(c) greater than the weight of the man 
(d) zero 


104 If a ball was thrown out of a rocket in free 
space, then it would 
(a) accelerate away from the rocket 
(b) remain motionless after leaving the rocket 
(c) travel rectilinearly with constant speed 
(d) move always parallel to the rocket 
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105 The reluctance of a body to start moving is 


called 
(a) mass (b) weight 
(c) force (d) inertia 
106 Newton's first law of motion provides the 
definition of 
(a) distance (b) vector 
(c) force (d) acceteration 


107 The action and reaction forces 
(a) must act upon the same body 
(b) must act upon different bodies 
(c) must be equal in magnitude but need not 
have the same line of action 


(4) need not to be equal in magnitude but 
must have the same line of action 


108 When a particle is thrown up, it must have 
{a) different speed at the same height during 
ascent and during descent 
(b) same speed at the same height during 
ascent and during descent % 
(c) same speed at the different height during 
ascent and during descent 


(d) different speed at the different height 
during ascent and during descent 


109 A force of 100 N acts on a body of mass 5 kg 
for 10s. The velocity of the body will be 
(a) 2ms (b) 20ms"* 
(c) 200ms" (4) 2,000 ms“ 


110 When a body accelerates 
(a) its direction always changes 
(b) its mass always changes 
(c) its velocity always changes 
(d) it falls towards the earth 


111 Ifa vehicle is to gain momentum, it must 
(a) lose weight (b) move slowly 
(c) lose inertia (d) accelerate 


112 Which of the following will not accelerate? 
(a) the moon in its orbit P 
(b) A tennis ball rebounding from ground 
(c) a stone in free fall 


(d) a car in which the engine thrust is equal to 
the friction ~ 


413 Which of the following is not necessary for 
» work to be done? 

(a) A constant force = 

(b) An applied force 

(c) Adisplacement 

(d) Force component along the displacement 


114 A body is thrown vertically upward with initial 
velocity 9.8 ms". It will reach the height 
(a) 4.9m (b) 19.9m 
(c) 29.4m (d) 49.2m 


115 A car is travelling on a level highway at a 
speed of 15 ms’. A braking force of 3,000 N 
_ brings the car to a stop in 10 s. The mass of 


the car is 
(a) 1500 kg (b) 2,000 kg 
(c) 2,500 kg (d) 3,000 kg 


116 A 2,000 kg heavy truck travelling at 36 km h’ 
Strikes a tree and comes to a stop in 0.1 s. 
The average force on the truck during the 


crash is 
(a) 2x 107N (b) 2x 10°N 
(c) 2x 10°N () 2 10°N 


117 The distance covered by a body in time '‘t’ 
Starting from rest is 


(a) at (b) v2 
(c) at? (a) at 
118 A 5 kg mass is falling freely, the force acting 
on it will be 
(a) ON (b) 5N 
(c) 9.8N (d) 19.6N 
119 A body at rest may have 
(a) speed (b) momentum 
(c) energy (d) acceleration 


120 If the slope of velocity-time graph is increasing 
with time, the body is said to have 
(a) positive acceleration 
(b) average acceleration 
(c) uniform acceleration 
(@) retardation 
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421 When a force 1s applied ae 
effects are possible, which 
effect couk! not occur’ 

(a) The body speeds UP 
(b) The body changes direction . 
(c) The pressure on the body increase: 


(d) The mass of the body decreases 


4 the following 


122. Wheh of the following 1s not true? 


(a) Veloxty can be negatve 
(b) Velonty 1s a scalar 

(c) Speeds a vector 

(d) Speed can be negative 


ity of an object IS zero in 


age veloc 
2ailt he ate lacement of the 


some tme interval, the disp! 
object for that interval will be 
(a) infinite (b) zero 

(c) increasing (d) decreasing 


4 ual to 
124 average acceleration IS eq t 
instantaneous acceleration, then the body is 


said to be moving with 
(a) negative acceleration 
(b) positive acceleration 
(c) uniform acceleration 
(d) variable acceleration 


125 A man in an elevator descending with an 


acceleration will conclude that his weight has * 


(a) increased (b) decreased 
(c) constantvalue  (d) zero value 


126 If a body is moving with constant acceleration, 
the velocity-time graph will be a 
(a) zig-zag (b) straight line 
(c) a parabola (d) a hyperbola 


127 In an accelerated or non-inertial frame of 


reference, the weight of the body depends 
upon 

(a) acceleration of the frame of reference 

(b) velocity of the body 

(c) momentum of the body 

(d) velocity of the frame of reference 


128 The area between the velocity-time graph and 
the time axis is numerically equal to 


(a) distance moved by the object 
(b) speed of the object 

(c) velocity of the object 

(d) acceleration of the object 


jo 


130 


131 


132 


133 


134 


_ equal to 

» (a) 3.6kmh* (b) 7.2kmh"' 
(c) 36 kmh (d) 72 kmh"! 
Distance covered by a freely falling body in 2s 
will be 
(a) 19.6m (b) 4.9m. aa 
(c) 39.2m (¢) 44.4 
What would be the magnitude and direction of 


135 


136 


body, several 129 In the abs! 
a , 8 


ence of air resistanc all objects 


regardless (herr weights, fall with 


(a) same velocily 
{b) different velocity 

(c) same acceleration 
(d) different acceleration 


What must be changing when a body is 


accelerating uniformly? 

(a) Force acting on the body 
(b) Mass of the body 

(c) Speed of the body 

(d) Velocity of the body 


When an unbalanced external force acts on a 
body for a short interval of time ; 

(a) the body will experience an impulse 

(b) the momentum of the body increases 

(c) the velocity of the body increases 


(d) the body is not effected 


A ball is thrown straight up. What is its 


acceleration, just before it reaches the highest 


point? 

(a) Zero 

(b) Slightly less than g 
(c) Exactly g 

(d) Slightly greater than g 


itwe convert 1m s~ into 1 km h”', then itis 


acceleration which would made the spring 
balance reading zero? 
(a) Zero 

(b) 1m s? upward 

(c) 9.8m s? upward 
(d) 9.8ms* downward 


A car is travelling with uniform acceleration. 
The road has checkposts every 100 m. When 


‘ 


the cer passes one post, it has a speed of 10 - 


4 7 
ms” and when passes’ the next one, its 
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speed is 20 ms’ What is the cars 


acceleration? 
(a) 067 ms? (b) 15ms? 
(c) 25ms? (8) 60ms? 


137 A mass, accelerates uniformly” when the 
resulting force acting on it 


(a) Is zero 

(b) Is constant but not zero 

(c) increases uniformly wert time 

(d) is proportional to the displacement of the 
mass from a fixed point 


138 A constant mass undergoes uniform 
acceleration. The correct statement about the 
resultant force acting on the mass is 
(a) it increases uniformly w.r.t time 
(b) itis constant but not zero 
(c) itis proportional to the displacement from 

a fixed point : 
(d) itis proportional to the velocity 

139 A ball falls freely under gravity after being 

released from rest. Which graph represents 


the variation of the height 'h’ of the ball with 
time 't. 


140 If we convert 1 km ho into 1m st then itis 


equal to 
(a) 1.38ms* (b) 13.88ms"! 
(c) 1388ms' = (d) 11.7ms" 


141 A fixed pulley is employed to 
(a) do some work 
(b) change the direction of force 
(c) do more work with the same force but 
“without using the pulling . 


(d) have mechanical advantage greater - 
than 1 


142 The static incton is 
(a) atways equal to dynamic friction 
(b) atways less than dynamic fncton 
(c) always greater than dynamic fncton 
(4) sometimes greater and sometmes less 
than dynamic fnetion 


143 The force of fncton that comes into action 
after the motion has started 
(a) static frevon (b) dynamic friction 
(c) friction only (8) lfimitng friction 


144 A body in equilibrium may not have 
(a) velocity (b) momentum 
(c) acceleration (6) KE. 


145 A body is termed as perfectly elastic if 
(a) it can move freely 
(b) its surface is perfectly smooth, 
(c) itis not affected by an external force 
(d) it recovers the original shape when the 
deforming force is removed 


146 If two bodies are under a collision that Is not 
perfectly elastic, then 
(a) KE. is conserved but momentum is not 
(b) momentum is conserved but KE is not 
(c) neither KE. nor momentum is conserved 
(d) both KE and momentum are conserved 


147 A negative acceleration does not necessary 
imply 
(a) decreasing speed 
(b) an increasing distance 
(c) an increasing speed 
(0) adecreasing distance - 


148 If the average velocity of an object is zero in 
some time internal, the displacement of the 
object for that internal will be 
(a) infinite * (b) zero 
(c) increasing (d) décreasing 


149 The magnitude of the instantaneous velocity 
is called the 


(a) displacement 
(c) acceleration 


(b) speed 
(d) length 
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ce of a projectile from the 


zontal distant 
” Te revuneh to the point of impact Is called ee 
cceler 
ta) neigh ee The vertical compound of a 
tile “i 
(pone wees ay b) greatest at P 
bg reo A mee at ‘i tte same atP atT 
(d) angle of project! te) greates ; 
apace motion of a falling 
151 Honan Sa _ 159 The graph relates to the 
dunng its pro} ee 
= xt 
(a) x=vyxt (b) X= Vy 
fy xehird — yeyyst 
152 In the presence of air fnction, the path ofa 
projectile appears as 
(a) straight line (b) parabola o om . 
muna ae What would y represent on the vertical axis? 


tance when air resistance is negligible 


{a projectile is (a) Dis ; i 
st aeoigat aaa a = gt’ (b) Distance when air resistance is not 
{a yeat aa 2 negligible : : oa 

() y= zo" (a) y=—ot (c) Speed when air resistance is negligible 


(d) Speed when air resistance is not 
negligible 


460 Time required for a projectile to reach the 
maximum height is , 
(a) t= sin 0/29 (b) t= v,sin 0/g 


154 The path of a projectile is determined by 
(a) electric force 
(b) magnetic force 
(c) gravitational force 


force 
(4) electromagnetic “ ae 7 ae 
155 The velocity.of a projectile is maximum at (ot 23g t= 7 


(a) point of launch (b) highest point 


(c) point of landing (4) both (a) and(c) 444 Maximum heights altained by the projectile is 


; ual to 
156 The maximum height reached by a projectile en ae ‘ it's 
with a velocity of 14 ms"! at an angle of 30° a) h=— (b) h= 
with the horizontal is ( ) : 73 74 
(a) 1.5m (b) 2.5m y, sin’ 0 _ysind 
() 1m (2m * (c) h=—q (d) h=—Jg- 


157 A projectile is fired with horizontal velocity ‘v’ mee 
from ine top of a roof of height ‘h. Which of 16 The path of a projectile is a 


the following value for ‘v’ and ‘h’ gives (a) straight line (b) circle 
gteatest value of the angle ‘0'? {c) ellipse ‘ (d) parabola 


a art 
(2) 10ms":30m (b) 10ms be 50m 163 Range of a projectile given by 
() 30ms":30m (d) 30ms': 50m vi cos 0 ¥sino 
. = Ib) R= 
488 In the absence of air resistance, a stone is (a) RE- 3g (0) 2g 


thrown from P and follow§-a-parabolic path in _. vsin20 Vv sin 20 
which the highest point reached is T. fi Pel 


(REG R=—35— 
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164 Fro maximum range, angle of projection of the 172 The velocity of an object when projected from 


Projectile should be 
(a) 45° (b) 90° 
(c) 120° (d) 180° 


165 In projectile motion, the body has 
(a) one component of velocity 
{b) two components of velocity 
(c) three components of velocity 
(d) no component of velocity 


166 A ball is thrown straight up. When the ball 
reaches the highest point 
(a) both its velocity and acceleration are zero 
(b) its velocity is zero but acceleration Is not 

zero 

(c) its acceleration is zero but velocity is not 
“* zero . 
(a) neither velocity nor acceleration is zero 


167 Neglecting air resistance, the vertical 
component of acceleration of the particle is 


B 


(a) zero at B (b) greatest at B 
(c) greatest at A 7 
(d) the same atA as atB 


168 The equation of parabola is 
(a) y = bx - ax* (b) x = by - ay? 
(c) y=ax + bx? (d) x=a-by* 


169 The horizontal range is equal for the angles 
(a) 30° and 45° (b) 30° and 60° 
(c) 45° and 90° (d) 60° and 75° 


170 If two different masses have same 
+ , Momentum, then the lighter one has more 
(a) KE. and velocity 
(b) velocity only 
- (c) both KE. and P.E. 
(d) only P.E. 


171 Two bullets A and B have masses 1 kg and 
12 kg respectively 
(a) K.E. of B will be twice that of A 
(b) K.E. of A will be twice that of B 
(c) both have same K.E. 
(4) KE. of A will be half that of B 


the earth in order to escape the earth's 
gravitational field is called the 

(a) terminal velocity 

(b) average velocity 

(c) instantaneous velocity 

(d) escape velocity 


173 A shell explodes and many pieces fly off in 
different directions, which of the following is 
conserved? 

(a) Momentum 

(b) KE. 

(c) Momentum and KE. 

(d) Neither momentum nor K.E. 


174 When velocity of a body is doubled, which one 


is doubled too? 
(a) KE (b) Acceleration 
(c) Momentum (d) PE 


175 Kinetic energy of a body of mass ‘m’ and 
momentum ‘p’ is given by 
(a) p?m (b) m?r2p 
(c) mp (6) p’rem 

176 If the KE. of a body becomes 4 times of its 

initial value, the new momentum will be 
(a) half (b) same 
(c) double (d) 4 times 


177 Two bodies of masses m, and mg have equal 
KE. The ratio of their momentum Is 
(a) Vm : Vm (b) ma:mg 


(c} ma: ma (d) mg: my 


171 


o 


During the projectile motion, the horizontal 
component of velocity 

(a) changes with time 

(b) becomes zero 

(c) does not change but remains constant 

(d) increases with time 


179 When a projectile reaches the highest point, 
the vertical component of velocity becomes 
(a) small (b) maximum ~ 
A) y¥, cos 8 (d) zero 
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180 The maximum range of a projectile 's 
y 2 
1 Oy 5 
4 
y, 2y, 
Og > 
481 In a projectie motion, the horizontal range 
depends upon 
(a) initial velocity 


(b) velocity at the highest position 
(c) angle of projection 


(d) vertical component of velocity 


If the rate of change ‘of momentum w.rt time 

is zero, then 

(a) momentum is af 

(b) momentum ts not conserved 

(c) momentum is constant ; 

(d) the impulse is in the same direction as the 
momentum 


182 
function of time 


s when two balls collide. 
= yeaa ‘ot oe Tlowing is conserved? 
(a) Angular momentum 
(b) Linear momentum 
(c) Velocity 
(d) Kinetic energy 


184 In an ideal case, when no KE. is lost, the 
collision is 
(a) perfectly elastic _ 
(b) perfectly inelastic 
(c) may or may not be elastic 
(d) may or may not be inelastic 


185 Impulse is equal to 


Fxt 
ta) Ft (o) 
Fxt 
+ () Fxt Or 
_ 186 The moment of linear momentum is called 
(a) torque (b) couple 
(c) impulse 


(d) angular momentum 


187 Inan elastic collision 
(a) KE. is conserved 
(b) both K.E. and momentum are conserved 
(c) KE. is not conserved 


, 3 (d) only momentum is conserved 


momentum is called 
{b) impulse 
(d) inertia 


488 Rate of change of 
(a) torque 
(c) force 


1489 The product of force and duration of impact is 


called 
(a) density (b) momentum 
(c) torque (d) impulse 
dies, there 


490 In any collision between two bot 
need nor the conservation of 

(a) linear momentum 

(b) angular momentum 

(c) total energy 

(d) kinetic energy 


491 The SI unit of impulse is F 
Nm (b) kg ms” 
: Ns (d) both (b) and (c) 


492 Ifa cars to gain momentum, it must 
(a) lose inertia (b) accelerate 
(c) move rapidly (d) lose weight 


493 A bomb dropped from an aeroplane explodes 
in air, its total 

(a) momentum decreases 

(b) momentum increases 

(c) K.E. increases 

(d) K.E. decreases 


494 The working of a rocket is based on the 
principle of 
(a) electromagnetism 5 
(b) conservation of momentum - 
(c) floatation 
(d) hydrolic system 


495 Which of the following quantity is zero about 
the centre of mass of a body? 
(a) Mass 
(b) Acceleration 
(c) Moment 
(d) Angular momentum 


496 Where should be the centre of: gravity of a 
body? 


(a) It must be within the body 
(b) It must be outside the body 


(c) It may be near but not essentially within 
the body 


(d) It changes its position after sometime 
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197 If the earth stopped rotating, the weight of 
objects at either pole would 
(a) be grater 
(b) be less 
(c) vary with altitude 
(d) be the same before 


198 The force of gravity between two objects does 
not depend upon the 


(a) constant of gravitation 
(b) separation 

(c) product of their masses 
(d) sum of their masses 


* 199 The term radius of gyration relates to 


(a) moment of force 
(b) moment of inertia 
(c) law of gravitation 
(d) simple harmonic motion 


200 The escape velocity 
(a) is independent of mass of the body 
(b) increases with the increase of mass of the 
body 
(c) decreases with the decrease of mass of 
the body 
(d) depends upon the type of body used 


201 The period of a geostationary satellite Is 
(a) 36 hours (b) 48 hours 
(c) 72 hours (d) 96 hours 


202 A wheel with angular momentum of 
10.kg m? “has moment of inertia equal to 
6.5 kg m?.Its angular speed is 
(a) 0.02 rad s** (b) Srads™ 


(c) 20 rads" (0) 40 rads" 
203 A rocket propulsion is based on the principle 
of 


(a) conservation of momentum 
(b) conservation of mass 

(c) conservation of energy 

(d) floatation a 


204 The.rate of change of momentum of a body 
falling under gravity is equal to its 
(2) PE. (b) KE. 
(c) weight - (d) density 


205 A force of $0 N acts on a body for 10s. What 


will be change in momentum? 
(a) 5Ns (b) 200Ns 
(c) SOONS (d) BOONS 


206 When a body accelerates 
(a) its direction always changes 
(b) its mass always changes 
(c) Its velocity always changes 
(d) i falls towards the earth 


207 Ifa vehicle is to gain momentum, it must 


(a) lose weight (b) move slowly 
(c) lose inertia (d) accelerate 
208 A physical quantity which produces rotation in 
a body is called 
(a) force (b) momentum 
(c) torque (d) acceleration 


209 Torque is equal to 

(a) the product of magnitude of force and 
acceleration 

(b) the product of magnitude of force and 
momentum 

(c) the product of magnitude of force and 
displacement 

(d) the product of magnitude of force and 
angular velocity 


210 If ‘p, is the momentum of an object of mass 
‘m’, the expression p’/m has base units 


identical to 
(a) energy (b) force 
(c) power (d) velocity 


211 The perpendicular distance between the line 
of action of force and the axis of rotation 
(a) torque 
(b) moment arm ~ 
(c) moment of force 
(d) momentum 


212 If the line of adtion of force passes through the 
axis of rotation or ofigin, then torque is 


(a) maximum (b) negative , 
(c) zero (d) 1 
213 Torque has maximum value, if angle between 
> > 
rand F is 
{a):0° . (b) 45° 


{c) 90° (d) 180° 


Scanned with CamScanner 


Physics Lecturer Guide of the resultant of two equal 
—— s acting on a 222 The magnitude qither of the force. What Is 


site force: s is equal t 
214) two eau! ee Pang between the two forces? 
( 


bod am 60° 
(a) angular momentum (a) 0° a “ae 
(b) bnear momentum (c) 120° 
Cee ing on a system is zero, 
. t force acting 
(ayes = hey one following will be constant? 
215 The SI unit of torque IS 2 (a) Force 
(a) kgm? (b) kgms” (b) Linear momentum 
kgm? (a) kgm" (c) Angular momentum 
Cee (4) Linear impulse 
is taken 
216 Conventionally anticlockwise torque 224 When net torque acting on a system is zero, 
a 10 (b) positive which of the following will be constant? 
a) ze 
ie negative (d) infinity (a) Force 
. (b) Linear momentumn 
217 In rotatonal motion, the analogue of force Is (c) Angular momentum 


(a) moment of inertia (a) Linear impulse 


a omy 225 Which of the following is not an elastic 
inertia collision? 
” = (a) Aman jumps on a cart 


rd " (b) A bullet embedded in a block 
218 Let torque v=tx cA the direction of torque (c) Coticing of twa ojass balls ; 
° (d) Colliding of two tennis balls 


: > 

it irection of F 
seins . 226 When a force of 4 N acts on a body of mass 
2 kg for a time of 2s, the rate of change of 
_ momentum is 
(a) 2kgm s' 


(c) Bkgm s' 


(b) in the direction off 
(b) 4kgms" 


+ 
(c) opposite to the direction of F 
() 16kgms" 


> o> 
(d) normal to the plane containing r and F 


219 The dimensional formula for torque is identical 297 Which of the following statement is correct for 
to a particle moving in a horizontal circle with 


(a) kinetic energy constant angular velocity? 
(b) pressure energy (a) The linear momentum is constant but the 
KE. varies + 


(c) moment of force 


(d) all of the above (b) The K.E. is constant but the linear 


momentum varies 
(c) Both K.E. and linear momentum are 


220 NF = 61 - 2} and 7 = 61 8k, then F =? constaii 
will be . " 5 
. ‘ : (d) Both speed and linear velocity are 
(a) 6 units (b) 8 units (2) Bath oe ty 
(c) 32 units (d) 48 units 


228 An object travels at constant speed around a 
circle of radius 1.0 m in 1.0 s. The magnitude 


ee ee ee 
221 Nf P =2i + 3j -k and Q = 4i + 6j -2k, then of its acceleration is 


the angle between P and G will be (a) zero (b) 1.0ms 
(a) 0° (b) 45° <2 2. 2 
(o.60 faces (c) 2x me (d) 4n°ms 
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229 When the velocity of body Is doubled, which 
one is doubled too? 


(a) Ke (b) Acceleration 
(c) PE . (3) Momentum 


230 I! the K E. of a body becomes four tmes of its 
initial value, the new momentum wall be 


(a) half (b) same 
(c) double (d) four times 


231 Wa force 5 Nis applied parallel to a moment 
arm 5 m, then torque will be 


(a) ONm (b) 5Nm 
(c) 10Nm (d) 25Nm 


232 For which of the following objects, is the 


centre of mass equidistant from every point 
onits surface? 
(a) An unsharpened pencil 
(b) A gramophone record 
(c) An egg 
*(d) Atable-tennis ball 


233 The point at which an applied force produces 
a linear acceleration but no rotation is called 
(a) centre of the body 
(b) centre of the mass 
(c) centre of gravity 
(d) weight of the body 


234 A force applied at centre of mass of a body 
(a) does not produce any torque - 
(b) produces torque 
(c) produces acceleration 
(d) produces couple 


235 The centre of mass of a system is a point 
where an applied force causes the system to 


move 7 
(a) with rotation (b) without rotation 
(c) fastly (d) slowly 


236 The centre of gravity of a body is 
- (a) the centre of the body 
(b) the point at the mass of the body acts 
(c) the point at which the whole weight of the 
body acts 
(d) the point of rotation 


237 The centre of gravity of a cylinder is 
(a) at the intersection of medians 
(b) atthe centre . 


(c) at the middle point of axis 
(d) at the intersection of diagonals 


238 The centre of gravity of a rectangular or 
parallelogram-shaped plate ts 
(a) atthe centre 
(b) at the intersecton of diagonals 
(c) atthe intersection of medians | 
(d) at the axis of rotaton 


239 A force passing through the centre of gravity 
of a body 
(a) causes its transiabonal moton 
(b) causes its rotational motion 
(c) holds the body in equilibrium 
(d) produces both transiational and rotational 
motion 


240 The centre of gravity of an abject is also 
called 
(a) centre of buoyancy 
(b) centre of mass 
(c) centre of the body 
(d) torque 


241 The point at which the whole weight of the 
body acts 
(a) zero point 
(b) centre of mass 
(c) centre of gravity 
(d) equilibrium 


242 The centre of gravity of an irregular shaped 
object lies at 
(a) the intersection of diagonals 
(b) the intersection of medians 
(c) its centre 
(d) the axis of rotation 


243 Which of the following quantities is zero about 
the centre of mass of a body? 
(a) Mass (b) Acceleration 
(c) Moment 7 
(d) Angular acceleration 


244 Where should be the centre of gravity of a 
body? 
(a) It must be within the body 
(b) It may be near but not essentially within 
the body * 
(c) It must be outside the body 
(d) It changes its position after sometime 
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245 A pea y two forces Fy an 


suspended D: 
Lom its ends. 


L 
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el 


au 


What is the value of F,F2? 

(a) 2/5 (b) 3/5 

(c) 23 (a) 32 

J B of masses M and 2m 


ccelerated along a smooth 
F applied to 


246 Two blocks A an 


respectively are 2 
honzontal surface by 4 force 


block A. 


ude of the force exerted by 


is the magnit I 
book during the acceleration? 


block B on block A 
(9) F (b) F/B 
(c) 2F/3 (d) F/2 
247 An object of mass 2 kg rotates at a constant 


speed in a horizontal circle of radius 5 m. The 
one for one complete revolution is 3s. What 
is the magnitude of the resultant force acting 


on the object? 


2 T py’ 4002 

(a) EN (b) =g-N 
2 r 

() oe N (a) 400z' N 


248 A point mass moves through a circular arc of 
length '' and radius ‘r’ in time ‘t’. What is the 
angular velocity about the centre of the circle? 
(a) un (b) rt 
{c) 2nit (d) 2nrit 


249 If the gravitational field is not uniform over the 
extended object or system of point masses, 
the’centre of mass and centre of gravity will 


(a) be antiparallel (b) not coincide- 
(c) coincide (d) be perpendicular 


250 If the resultant of all the forces acting on a 
body is zero, then the body is m 
(a) translation equilibrium 


(b) rotational equilibrium 


(c) equilibrium 


(d) dynamic equilibrium 


251 If the vector sum of 


then 

(a) Ist 
(b) 2nd c 
{c) centre of mass is | 
(d) gravily becomes zero 


ondition is satisfied 
ondilion IS satisfied 
lowered 


252 The condition of complet 


satisfied, if 
(a) vector sum of all the torques Is zero 


(b) vector sum of all the forces is zero 
(c) vector sum of all the forces and torques is 


zero att 
(d) angular acceleration is zero 


253 The 1st condition of equilibrium is satisfied, if 


(a) linear acceleration is zero 
(b) angular acceleration is zero 
(c) the vector sum of all the forces is zero 
(d) the vector sum of all the torques is zero 


254 The 2nd condition of equilibrium is satisfied, if 
(a) linear acceleration is zero 
(b) angular acceleration is zero 
(c) the vector sum of all the forces is zero 
(d) the vector sum of all the torques is zero 


255 A body is said to be in complete equilibrium, 
~ When 
(a) it attains translational equilibrium 
(b) vector sum of all the forces is zero 
(c) vector sum of all the torques is zero 
(d) vector sum of all the torque and forces Is 
zero 


256 A body is said to be in translational 
equilibrium, only if the vector sum of all the 
forces acting on it becomes 
(a) double (b) quadruples 
(c) maximum (d) zero 


257 A body is in a static equilibrium, only when it® Q 
is 


(a) moving with uniform velocity 

(b) moving with variable velocity 

(c) moving with uniform acceleration 
(d) atrest 


all the torques is zero, 


fe equilibrium is 
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258 A body in equilibrium may not have 
(a) momentum (b) velocity 
(c) acceleration (d) KE. 


259 An object falls freely under gravity. The 
vertical equilibrium of the body inside is 
(a) stable (b) unstable 
(c) neutral (d) unknown 


260 The single condition ZF = 0 is sufficient to 
establish equilibrium, if 
(a) the body is spherically symmetric 
(b) the body is not deformable 
(c) the body is not experiencing a frictional 
force 
(d) the body may be considered a small point 


261 A body is termed as perfectly elastic, if 
(a) itcan move freely 
(b) its surface is perfectly smooth 
(c) itis not affected by an external force 
(d) it recovers its original shape when 
deforming force is removed 


262 When a body is lifted through a height ‘h’, the 
work done on the body appears in the form of 
(a) KE. (b) P.E 
(c) heat (d) density 


263 The value of 'g' is affected by earth's 
(a)non-spherical shape 
(b) daily motion 
(c) volume 
(d) density 


264 When a bow! of water is taken into the bottom 
of awell, the work doneis  * 
(a) positive (b) negative 
(c) zero (d) maximum 


265 A neutron is in head-on elastic collision with a 
stationary nitrogen nucleus. The mass of 
nitrogen nucleus is 14 times that of a neutron. 

. The neutrons velocity after the collision is 

(a) less in magnitude than its initial velocity 

(b) less in magnitude than the final velocity of 
the nitrogen atom 

(c) equal in magnitude to its Initial velocity but 
in the opposite direction 

(d) greater in magnitude than its initial 
velocity 


266 The work done in moving a body from one 


place to another in a gravitational field is 
independent of the 

(a) applied force 

(b) force of gravity 

(c) path followed by the body 

(d) force of earth 


267 An elevator weighing 3 5 » 10° N ts raised to 


a height of 1000 m, in the absence of fnction, 
the work done is 


(a) 35% 1079 
(c) 35» 10% 


(b) 35« 10° 
(6) 35« 1075 


268 When a person holding a pail ts moving in the 


forward direction, the work done on the pail is 


(a) positve (b) negative 
(c) zero (d) equal to gravity 


269 A mason of 98 N weight is climbing on a 


20 m high ladder. The P.E. of mason at the 
middle of the ladder is 
(a) 98J 

(c) 960.43 . 


(b) 1964 
(d) 1920.8 J 


270 A bus and a car moving with the same K.E 


are acted upon by the same retarding force, 
then the 

(a) car will stop first 

(b) bus will stop first * 

(c) both will stop simultaneously 

(d) both will never stop 


271 Which of the following is not necessary for 


work to be done? 

(a) A constant speed 
(b) An applied force 
(c) Adisplacement 


(d) Force component alongwith the 
displacement 


272 When an arrow is shot from a bow, it has 
K.E., which is given toit by 
(a) the elongated tail - 
(b) the stretched string of bow 
(c) the throw of archer 
(d) the sharp arrows head 


273 The work required to lift a ball of mass ‘m' 
from the surface of the earth to an infinite 
distance is 
(a) absolute P.E. of the body 
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(b) PE of the body 
c) KE ofthe body 
‘a chemical energy of he body 


of geothermal energy 'S 
(a) the fusion in the sun 
(b) tne radioactive deca 


intenor 
(c) the rotation of earth around U Ha 
(a) the rotation of earth around its 


yin the earth's 


he sun 


axis 


275 Ahydrogen filed balloon possesses 


(c) heat enersy 
(a) elaste energy 
work done 'S 
The fed in which the 
am independent of the path followed 
(a) conservative field 
(b) electne field 
(¢) magnetic fiers 
(¢) non-conservative field 
277 Which of the following 'S a conservative force? 
(a) Electne force 
(b) Frictional force 
(c) Normal force 
(0) Propulsion force of a rocket 


278 Which of the following is a non-conservalive 
force? 

(a) Gravitational force 

(b) Air resistance 

(c) Elastic force 

(d) Tension in a string re 


279 Solar cells are thin sandwiches of 
(a) good conductors 
(b) bad conductors 
(c) semiconductors 
(d) insulators 


280 Which of the following is an example of 
negative work? 
(a) A thrown up cricket ball 
(b) Grass mower 
(c) Acaron road 
(d) Bucket in the well 


s climbing on a 20 
281 A mos' Hise Tho PE. of mason at the 
7 igh ta 


middie of jadder |S ‘tay 
a Lene (a) 9804 
(cl 
the 
10 N takes 45 fo run up 
sat a Weide NPE does she gain, If height 
stairs. 
of the stairs |S 3 to) 200 ° f 
120J 
4003 (d) 12004 ; 
10 m across a 
box is pulled 
703 re horizontal surface by a 50 N force. 
ie change in the fF. ea a box is 
oJ 
he 20J (a) 504 


is lifted 5 m above the ground 


264 A20N baker Just before it hits the 


nd then release 
ground, the object's K. 6 ‘ . 
(a) 103 ; 
i 400 J (d) 1505 


ass 0.25 kg is thrown to a height of 


ball of mi 5 & 
a 20m The change in G.P.E. is 
(a) 49J (b) 50J 

(c) 754 - (d) 500J 


totally converted into , 


matter 1S 
om panes oa speed of light is 3.9 10° ms". 
How much energy Is released? 
(a) 5x(3x 10°)? (0) 103 « 10h 
(co) 10x3x10°I (Af 25(3« 10°)" J 


287 Which of the folowing is renewable source of 


energy? . 
(a) Oil (b) Natural gas 
(c) Uranium (d) Sunlight 


288 Which of the following is non-renewable 
source of energy? 
(a) Wind 
(c) Hydroelectric 


(b) Coal 
(d) Biomass 


289 Which of the following type of force can do no 
work on the particle on which it operates? 


(a) Gravitational force 
(b) Frictional force 
(c) Centripetal force 
(d) Elastic force 


4+ rc 
299 Ethanol is a replacement of 


290 Conservation of enetgy means that 
(a) energy can be destroyed but nat created 
(b) energy can be created but not Gestroyed 
(c) energy cannot be created and destroyed 
(d)energy can neither be created nor 
destroyed 


291 While passing through the atmosphere, total 
energy is reduced due to 
(a) scattering (b) absorption 
(c) reflection (d) all of these 


292 Absolute P E. of a body can be calculated 
(a) at centre of the earth 
({b) below centre of the earth 
(c) from surface of the earth 
(d) below surtace of the earth 


293 When a body is taken out of the earth's 
gravitational field, its P.E. with respect to earth 
is 


_ (a) maximum (b) minimum ~ 
(c) zero (d) geothermal 

294 Onginal source of biomass is 
(a) stars (b) moon 
(c) sun (d) earth~ 

295 Which example best illustrates the 
conservation of electrical energy to chemical 
energy? ‘ : 


(a) Starting a car 

. (b) Generating hydroelectric power 
(c) Charging an accumulator 
(d) Melting a fuse 


296 The centre of the sun produces a large 
amount of energy. What is the source of this 
energy? 

(a) Chemical reaction 
(b) Nuclear fission 
(c) Nuclear fusion 
(d) Radioactive decay 


297 Solar cells are thin wafers made from 
(a) uranium (b) nickel 
(¢) cadmium (d) silicon 


"298 The process of getting energy by direct 


combustion method from the waste products 
is Commonly known as 
(a) solid waste 
(c) greenhouse 


(b) depletion region 
(d) fragmentation 


(a) gasoline oit (b) kerosene ot 
(c) refinery ot (d) vegetadia of 


300 A field in which the work done in moving a 
body along the closed path ts zero 
fa) electnc feta . 
(b) electromagnetic field 
(c) conservative field 
() non-conservative fled 


301 The retaton between horse-power and watt is 
(a) 1 hp = S46 watts 
(d) 1hp = 746 watts 
(c) 1 hp = 946 watts 
(9) 1 hp = 1000 watts 


302 The untts of energy are the same as that of 
(a) force (0) power 
(c) efficiency (d) work 


303 If velocity is doubled, then 

(a) momentum increases 4 times and KE. 

+ increases 2 times 

(b) momentum increases 2 mes and KE. 
remains constant 

(c) momentum increases 2 tmes and KE. 
Increases 4 times 

(d) both momentum and KE remain 
constant 


304 The engine of a train, traveling at 50 m s' 
delivers power of 20 MW. What is the 
attractive force exerted by the engine? 


(a) 4= 104N (b) 1 10°N 
(c) 4x 107N (d) 1x 10°N 


305 If an athlete uses 50 J of energy to lift a load 
in 2 s, his muscular power is 


(a) 125w (b) 250W 
(c) 500 (4) 1,000W 
” 306 The consumption of energy by a 60 W bulb in 
sis 
(a) 0.02 J (b) 30J 
() 600 (6) 1200 


307 A car of mass ‘m' has an engine which can 
deliver power P. What is the minimum time in 
which the car can be accelerated from rest to 


a speed ‘v'? 
(b) mp 


(a) mviP 
(c) mv7/4P (4) mrp 
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308 An elect 
eee rt 200 a in 2 nun What wal 
nt of 1.2 ie 
ve the Jeoren power required Hf the ove! 
ee uy 
terency 1s 60% 
6 32K (by SOKV 
(c) 324V © (d) SOKV 
ofa 
What is the power required to. give a bot a. 
a sm’ a forward acceleration 3° WI ee at 
revng with veloaty ‘Vi UP a fren 
inchned at an angle ‘(to the horizonta! . 
(a) mavg sin) {b) mav sin 0 * et F 
(c) mav + mgy sin @ (9) (mav + mgy) si 
g body becomes 


310 Wren speed of a movin 


guiar momentum |S 


The SI unit of an 
i kgm''s (v) maine 
(c) kg ms" (4) kgm" 
8 Angular momentum of a rigid body Is equal to 
(a) la (b) 1, 
(c) flo (d) gla 


19 In rotational motion, the quantity which plays 
the same [ 
rectilinear motion 
(a) angular momentum 
(b) linear momentum 


(c) moment of inertia 
(d) torque 


doudle - 
Ladeabeae eae bled 320 The diver spins faster when moment of inertia 
(b) its acceleration 1s dou! becomes 
(c) tts PE 1 doubled (a) smaller (b) greater 
(d) as momentum is doubled (c) double {d) zero 

entum of a body about a 


311 A body of mass 3 k 
table 2m high. It is moved 
The change in PE will be 
(a) zero {b) 9.84 
(c) 6J (d) 329J 


on the surface 4 m. 


312 Work has the same dimensions as that of 


(a) torque 
(b) angular momentum 32: 
“(c) inear momentum 


(c) power 

313 The consumption of energy by a 60 watt bulb 
n2sis 
(a) 002J .(b) 305 32 
(c) 605 . (d) 120J 


314 Kinetic and potential energies are 
{a) not inter convertible 
(b) inter convertible 
(c) two forms of torque 
(d) not related with each other 


315 A body at rest may have 
(a) speed (b) velocity 
(c) momentum (d) energy 


316 The angle subtended at the centre of a circle 


by an arc equal to its radius is equal to . 
(a) one rotation (b) one degree 
(c) one radian (d) one revolution 


of the 
ig lies on the surface 321 The angular mom 


fixed point is conserved if its velocity 


(a) decreases 
(b) increases 
(c) remains the same 
(d) becomes zero 
2 Linear acceleration of a point moving ina 
circle of radius 30 cm with angular 
acceleration of 0.5 rad sis 
- . 2 
(a) 1.5ems 7 (b) 2.5cems 


(c) 10cm s? (d) 15cm s? 

3 A wheel of radius 40 cm having an angular 
speéd 4 rad s~' will have linear speed 

(b) 1.6ms" 


(a) 1.0m s' 
(d) 3.6m s? 


(c) 26ms' 


324 The minimum velocity needed to put a 


satellite into the orbit 
(a) terminal velocity (b) escape velocity 
(c) critical velocity (d) linear velocity 


325 If the roads are not banked 


(a) a vehicle will turn over 

(b)a vehicle will not travel alongwith curve 
(c) tyres and bearings are damaged 

(d) roads will be spoiled 


‘ole as the inertial mass in . 
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326 A man in an elevator ascending with an 
acceleration will feet that his weight 
(a) has increased 
(b) has decreased 
(c) remains the same 
(d) vanishes . 


327 Ifa car moves with a uniform speed of 2m s! 
ina cucle of radius 0.4 m, its angular speed is, 
(a) 15:ads? (b) 25rads" 
(c) 4rads? (4) Srads 


328 A body of mass 8 kg moves along a circle of 
radius 4 m with constant speed of 88 ms”, 
The centripetal force on the body is 
(a) 10N (b) 48N 
(c) 128N (d) 148N 


329 The gravitational strength on the surface of 
moon is 16N kg”! What will be the mass and 
weight of an object respectively on the surface 
of the moon? 
(a) 10 Kg, 1.6N 
(c) 16 Kg, 10N 


(b) 10 Kg. 16N 
(d) 16 Kg, 160N 
330 The value of ‘g’ on the surface of moon is 
(a) 1.63ms* (b) 1.96 ms? 
(c) 2.76ms* (d) 3.76 ms? 


331 A 10 kg rocket fragment falling towards the 
earth has a net downward acceleration of 


5 ms. The net downward force acting on the 


fragment is 
(a), 5N (b) 10N 
(c) SON (d) 105N 


332 Satellites revolve in circular orbits around the 
earth. What is the relationship between the 
radii r of,their orbits and their speed ‘v'? 


(a) ve (b) vr 
() Pat (0) vey 


333 On the ground, the gravitational force on a 
satellite is W. What is the gravitational force 
con the satellite when at a height R/507 
(a) 0.96 W (b) 0.98 W 
(c) 1.02W (d) 1.04W 


334 Radius and density of earth are 'r and ‘p’ 
respectively. How is the gravitational field 


strength 'g' at the surface of eartn related to 
these quantties and to the gravitatonal 
constant G? 


(a) 9 = Gol? 


(c) g = 3G/4a1p 


(b) 9 = 4xpG/3 
(6) g = 427 9G 


335 The directon of angular momentum rt 6 
(a) paratiel to the plane in which 1" and p le 
(b) along the direction of 7 
+(¢) along the direction of ry 
() perpendicular to the plane in which t and 
Phe” 
336 Ifa gymnast sitting on a rotating stool with his 
arms out stretched lowers his arms 
(a) the angular speed increases 
(b) the angular speed decreases 


(c) the angular speed becomes zero 
(d) the angular speed becomes constant 


337 When the lift ts moving upward with an 
acceleration, then weight of the object will be 


(a) w+ma (b) w-ma 
(c) w (6) 2w 


338 Which of the following pair does not have 
identical dimensions? 
(a) Energy and torque 
(b) Momentum and impulse 
(c) Mass and moment of inerua 
(d) Energy and work 


339 Angular moment is conserved cue to 
(a) vanable force (b) constant force 
(c) central force (d) uniform force 


340 A geostationary satellite covers 
(a) 100° of longitude 
(b) 120? of longitude 
(c) 130? of longitude 
(d) 140? of longitude 


341 The SI unit of angular velocity is 
(a) ems (b) rads? 
(c) cm s? (d) .rad s’ 
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Hellite? 
38 _ Physics Lecturer Guide eriod of geostationary sa 
350 What s the P (b) 12 hours 


L observe 
if tin an earth satellite Wi a) 6 hours 
342 An astronau \ sana (d) 24 hours 


ome b) deep blue 
a ae ie blpck 354 II the earth stopped rotaling. the weight of the 
object al the equajor would 
. fora a oe a ae before 
(b) angular momentum remains constant Cee 
(c) linear speed remains constant eit ani 


4 yf ntum remains constant 
eee ce of 15 N accelerates a 4 kg 


352 A horizontal for 


34 A der leaving the diving board makes 8 object from rest along a horizontal surface at 
PAR tional force ‘ arate of 3M s?, At the end of 2s, the 
spelen oars is decreased during object's momentum will be 3 
e) Heal ° ‘ (a) 12kgms™ (b) 24kgm - 

(c) hrs moment of inertia IS increased * (¢) 30kgm s! (4) 45kgms 


hes at the air for making the turn 
nme 353 A body of mass 2 kg is suspended from the 
fan elevator moving. up with an 


345 The spin angular momentum and orbital ceiling o! 


angular momentum are usually differentiated acceleration ‘g’. Its apparent weight in the : 
in terms of 7 elevator will be ; 
(a) radius of bodies (a) 9.88 N (b) 19.8.N 


(b) mass of bodies (c) 29.4N (d) 39.2N 


[c) torques of bodies 
ae 354 If a planet of mass double than that of the 


Cnn ere earth and radius three times greater than the 
346 Which of the following is the magnitude of the earth, a 10 kg mass on its surface will weigh 
gravitational force and is not the inherent (a) 2.2N (b) 4.4N 
property of the body? 3 (c) 6.7N (d) 13.3.N 
(a) Mass (b) Weight 
(c) Speed (d) Length . . 355 Which one of the following is a property of a 
J uniform gravitational field? 
347 Planets move around the sun due to (a) Itacts equally in all directions 
+ (@) centrifugal force (b) Its field strength is the same at all points 
(b) centripetal force within it : 


(c) The gravitational potential has the same- 
value at all points within it 
. (d) It produces zero force on a stationary test 


348 The escape velocity from the earth's surface mass placed in it caied 
is = 


(c) gravitational pull between them 
(d) frictional force between them 


356 If a body of mass ‘m’ was released in a 


(a) 12kms"! (b) 1.7kms" 
vacuum just above the surface of a planet of 


1 5 
(c) 10.2 kms’ (d) 11.2 kms mass M and radius R, what will be the 
249 The escape velocity gravitational acceleration? 
: 2 
(a) increases with the increase of the mass of (2), Gm (b) GMIR’ 
the body : _ (&) GMR (d) GM2R 
(b) depends on the type of body used i 
(c) isindependent of mass ofthe body 357 The acceleration of free fall on the surface of 
(a) creases wih the ieresse of the rast, earth is 6 times its value on the surface of 


of the body Moon. The mean density of the earth is 3 


times the mean density of the moon. If tr, is 
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the radius of the earth and r,, the radius of 385 The moment of inertia depends upon 

Moon, what is the value of te/f,,? (a) mass of the body and its radius 

(a) 1.9 (b) 60 (b) mass of the body and its angular speed 
() 36 (4) 10 (c) mass and angular momentum 

: (d) mass as well as its distribution wrt axs 
358 The gravitational field strength at a point P on of rotation 


the earth's surface is numerically equal to : 
(a) the acceleration of free fall. at P 366 The rate of change of angular momentum of a 
body is equal to 


(b) the change in P-E. per unit distance at P 

(c) the force acting on any body placed at P (2) applied force 

(d) the work done in bringing unit mass from (b) moment of inertia 
(c) applied torque 


infinity to P 
(d) impulsive force _ 


359 A physical quantity not-directly involved in 


rotating motion is 367 The moment of linear momentum is equal to 


(a) moment of inertia ° (a) impulse 
(b) mass (b) torque 
(c) angular velocity (c) angular momentum 
(d) ‘torque (d) couple 
360 The moment of inertia of a body comes in 363 The gravitational force between two bodies 
action in does not depend upon . 
(a) circular motion a (a) the product of their masses 


(b) straight line motion . (b) their separation 
(c) curved path + (ce) the sum of their masses . 
(d) zig-zag motion (d) the constant of gravitation 


369 Which of the following statements conceming 
Gand gis true? 
(a) gis scalar while g is a vector 


361 Angular acceleration is produced due to 
(a) centripetal force 


(b) torque 
(c) force (b) g is inversely proportional to the mass of 
. (4) mass , the planet 
7 (c) gis independent of the mass of the planet 


362 One radian is equal to (d) both G and g have the same units 


(a) 57.3° * — (b) 60° 


(c) 67.3° (a) 87.3° 370 The acceleration due to gravity 


(a), has the same value everywhere in space 
(b) has the same value everywhere on the 


363 Angular momentum of a body under a central ah 
eai 


force is 
(a) zero (b) maximum. (c) varies with altitude on theearth | + 
(c) minimum (d) constant (d) is greater on the moon owing to its 


smaller diameter 


364 For the angular momentum of a system to 


remain constant, the external torque should 371 The ratio of inertial mass to gravitational mass 
be 7 F 


. is 

. (a) small a (a) 0.5 (b) 1 7 

(b) large (c) 2 (d) 3 

= f : 

a Liailgl small nor large 372 Acceleration due to gravity is not affected by 

, ee Which one of the following? 
(a) Latitude (b) Altitude 
) (c) Longitude (d) Depth 
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373 The value of 9° IS manu 
(a) above the earth's surfact 
(b) below the earth's surface 
(c) atthe earth's surface 
(a) atthe centre ofearth ; 
ihe en 
wad ns ate Hes 
tring IS. 


374 A stone's 
of a stnng. when 
position, tension in the st 


(a) maximum 


(b) zero 
(c) equal to weight of the stone 


(a) less than weight of the stone 


; yf 
375 A wheel with angular momentum of 
40 kg ms" has a moment of inertia equal to, 


65kg m? Its angular speed is : 
(2) 002 rads" (b) Srads ; 
(c) 20 rads (d) 40rads 


376 A force of 50 N acts ona body for 10s. The 
change in momentum will be 
(a) 5NS (b) 200Ns 


(c) SOONS — (4) 800Ns 


377 When a force 


for a time of 4 s, what is the rate of change of 


momentum? : 
(a) tkgms? (b) 4kg ms" : 
(c) 8kgms™ (4) 16kgms 


* 378 An elevator weighing 3.5 x 10° N is raised to 
a height of 1,000 m, in the’absence of friction 


the work done is 
(a) 35% 10°) 
(c) 3.5% 10°) 


(b) 35x 10° J 
(d) 35 10° 


379 Which of the following is a unit of electric field 


strength? 
(a) Cm" (b) Vm? 
() nc ( Nvt 


300 The minutes hand completes one revolution is 
60 minutes. Its angular speed is 


(a) 14« 10% rads (b) 4.7% 107 rad s™ 
(c) §2%107 rads (d) 3.0x 107 rads 


of 16 N acts on a mass of 4 kg" 


tationary orbits is 
40_Prysies Lecturer Sold 381 Which statement for geostationary 
false? 


A geostationary orbit must be directly 
el above the equator 
a geos 
b) All satellites In 
" have the same mass 
(c) The period of a ges! 
be 24 hours 
0S: 
d) There is only one Pt 
ie geostationary orbit 


tationary orbit must 
tationary orbit must 


sible radius for a 


th an 
tor is moving vertically up wi 
= phates ‘a’, the force exerted on the floor 

by a passenger of mass ‘m' Is 

(a) Ma (b) Mg 

(c) Mig + 8) (d) Mig -a) 

2 kg is suspended in an 

neat dee oft spring. The balance 


levator by mean: 
ois its weight when the elevator moves up 


with an acceleration of 5m s” as. 
(a) 98N (b) 26.5 N 
(c) 29.6N (d) 30.5N 


A man of mass 100 kg is standing in an 

= elevator. The net force acting on the man 
when elevator is going up with acceleration of 
4'ms* would be 
(a) 100N ~ 
(c) 590N 


(b) 490N 
(a) 980 N 


385 The weight of a man in an elevator moving 
down with an acceleration of 9.6 m s? will 


become 
(a) half (b) zero 
(c) 9.8N (d) double 


386 Periodic motion is a motion 
(a) under the influence of an elastic restoring 
force . 
(b) that repeats itself in equal intervals of time 
(c) back and forth over the same path 
(d) with constant acceleration 


387 An example of simple harmonic motion is 
(a) fast moving cricket ball 
(b) motion of bicycle 
(c) motion of a bee 
(d) motion of simple pendulum 


a 


388 Time period of a simple pendulum depends 
upon 
(a) thickness of the thread 
(b) mass of the pendulum 
(c) length of the pendulum 
(d) amplitude of vibration 


389 Simple harmonic mation isa type of * 
(a) rectilinear motion 
(b) circular motion 
(c) rotational motion 
(d) zig-zag motion 


390 In microwave ovens, heating is produced by 
the phenomena of 


(a) reflection 
(b) refraction 
(c) damped oscillations 
(d) resonance 


391 If there are no frictional effects, the 
mechanical energy of ‘a system executing 
simple harmonic motion 
(a) changes with time 
(b) is variable 
(c) is constant 
(d) is not conserved 


392 An example of forced oscillation is 
(a) the pendulum of aclock 
(b) the windscreen-wiper 
(c) a plucked sonometer wire 
(d) a sonometer wire excited by a tuning fork. 


393 In simple harmonic motion, it is found that the 
total energy of a system 
(a) is independent of the amplitude 
(b) depends on the amplitude squared 
(c) is independent of the mass 
(d) all of these 


394 Which of the following is conserved in SHM? 
(a) KE. + (b) PE i 
(c) Total energy (4) Electrical energy 


395 Angular frequency, time period and frequency 
in SHM do not depend upon” . 
(a) mass . (b) force constant 
(c) amplitude (d) all of these 


396 Simple harmonic motion may be assumed as. 
@ projection of uniform circular mabon along a 


(a) diagonal (b) hypotenuse 
(c) radius (d) diameter 


397 A body experiences SHM with an amplitude 
When this body is at its maximum 
displacement, its phase is 
(a) 7/4 (b) 22 
(c) x (d) 2x 

398 A force of 20 N is applied on an elastic spring 


If the extension produced in the spring is 10 
cm, the value of spring constant is 


(a) 2Nm" (b) 20Nm" 
(c) 200Nm" (4) 2,000 Nm" 


399.A body attached to a spring is pulled to a 
distance of 20 cm. If the value of spnng 


constant is 48 N m'', the amount of force 


applied will be 
(a) 48N (b) 9.6N 
(c) 96N (d) 192N 


400 A body of mass 1 kg hanging with a spring of 
spring constant 80 N m" is rotating in a 
horizontal circle. The values of angular 
frequency will be 
(a) 80.94 Hz 
(c) 98.4 Hz 


(b) 89.4 Hz 
(4) 108.6 Hz 


401 The angular frequency, time period and 
frequency of a simple pendulum depends only 
the 


(a) mass and amplitude 

(b) mass and acceleration 

(c) amplitude and acceleration 
(d) length and acceleration 


402 The amplitude of a vibrating body placed Ina 
resistive medium 
(a) increases exponentially with time 
(b) decreases exponentially with time 
(c) remains constant with time 
(d) cannot be observed 


403 The total energy of a body executing SHM Is 
‘ directly proportional to 

(a) the amplitude 

(b)_ the square of the amplitude 

(c) square root of the amplitude 

(d) reciprocal of the amplitude 
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kg attached to @ spring |g 
Guide pody of mass 2 Whal will 
physics Lecturer 412 A body ance of 4. cm Whal will be the 
2 particles wih 1°" ulod to a distance O15 


_ 


fa 
4p The orcuiar motion value of spring con Nm! 
constant speed 'S om”! (b) 980 Nm 
nodic and SHM (a) 49 60 Nm! 
ey pepode but not SHM (c) 1260N m (a AO. 
(b) pe ‘8 


HM and not penodic simple harmonic motion is 


{c) S' 
ae h as om rectilinear motion 
for the ‘a) peri 
405 et bane se. noche loca " independent of any applied torque 

. ae oo i (c) penodic rotational motion 

me : (b) Gravity (d) never defined 

Hs aon - (a) Restoring force ma 
e 414 The waveform of SHM is 


y energy is dissipated (a) sine wave 


whered) 
405 The process mis called (b) cosine wave 


from the oscillating syste’ ; 

(a) resonance (b) damping (c) square wave — 

(c) forced oscillation (D) electromagnetic wave 

(d) free oscilaton 415 Resonance phenomenon in a vibrating body 


ad (a) may increase the amplitude 
(b) may decrease the amplitude 
(c) may not affected the amplitude 
(d) all of the above 


407 Tuning a radio set is an examp! 
(a) musical resonance 
(b) electrical resonance 
(c) mechanical resonance 
(a) damping 
408 Which of the following is equation of SHM? 
* (a) x=asinot 
(b) x=acosot 
(c) x=alsin® ot + cos? ot) 
(d) All of the above 


416 Oscillatory motion is always under 
(a) an applied force 
(b) restoring force and inertia 
(c) a periodic force 
(d) a gravitational force 


417 How long must a simple pendulum bein order 


409 In an isolated system, total energy of the for it to have a period of 1s? 


ibrating mass and spring is 8 
ai ar (b) high (a) am (b) 0.78 m 
{c) constant (0) variable “() 0.25m (d) 2.32 m 


410 Two simple pendulums of the same length but 418A 7 q iinet hi ic 
having massi particle executing simp! armoni 

hal ae oscillations of frequency 100 Hz has an 

(a) have different frequencies amplitude of 0.1 cm. The velocity amplitude of 


(b) will havé period proportional to their the particle is 
masses : "4 r 

(c) will have periods independent of their (a) 20xcems (b) 10x cm . 
Jength : (c) 20cms" (d) 10ems" 


(d) have the same period. 
419 An object at the end of a spring oscillates with 


411 In the case of forced oscillations, the 
frequency of oscillation is the period of oscillation? 
{a) the natural damped frequency (a) 032s. (b) 0.50s 
(b) the natural undamped frequency , (c) 0.80s (d) 31s 
(c) fee meauency Of he external periodic 


(d) some other frequency 


SHM of angular frequency 2 rad s‘', What is * 


rs 


420 A particle performs SHM of amplitude 0.020 
and frequency 2.5 Hz. What Is its maximum 
speed? 


(a) 0.050ms" (b) 0125ms" 


(c) 0.314ms" (4) 075ms" 
421 Length of second pendulum is 

(a) 98cm (b) 99cm 

(c) 99.2cm (d) 100 cm 


422 If length of sécond pendulum becomes four 
times, then its time period wall become 


(a) two times (b) four umes. 
(c) six times (d) eight times 


423 The time period of a simple pendulum is 
independent of its 
(a) length 
(b) mass 
(c) acceleration due to gravity 
(d) restoring force 


424 If mass attached to a spring increases, then 
its time period 
(a) increases 
(b) decreases 
(c) remains constant 
(d) decreases slightly 


425 Frequency of second pendulum is 
(a) 0.5 Hz (b) 1.0 Hz 
(c) 1.5 Hz (d) 2.0 Hz 


426 The SI unit of spring constant is identical with 
that of 4 
(a) force (b) pressure 
(c) surface tension ‘(d) loudness 


427 Which of the ‘following quantities associated ~ 


with SHM does not vary periodically? 
(a) Velocity (b) Displacement 
(c) Acceleration (d) Total energy 


428 Whaf is the number of degree of freedom of 
an oscillating simple gravity pendulum? 
(a) 1 / (b) 2 
(c) 3 (0) 4 


429 The graph between restoring force and time in 
SHM isa 

(a) straight line (b) parabola 

(c) sine wave (d) circle 


430 How much radians is the phase difference 


between the velocity and displacement in 
SHM7 

(a) 0 (db) x 

(c) 2 (6) 2x 


431 The curve between the acceleration and 
velocity of a body in SHM is a 
(a) circle (b) parabola 
(c) ellipse (8) square 


432 Restoring force in the SHM is 
(a) centripetal (b) “frictional 
(c) conservative (d) non-conservative 


* 433 The differential equation representing SHM of 


a parle is SY + ig =0 
(2) © (0) 2 
(©) (d) 2x0 


434 A spring of force constant k is cut into three 
equal parts. The force constant of earth part 
will be 
(ako (b) 3k 
(c) W/3 . (0) zero 


435 A simple .pendulum suspended from the 
ceiling of a lift has a time period T, when the 
lift falls freely, the time period of the pendulum 
will become 
(a) zero (bo) T/9.8 
(c) 9.8T (d) infinity 


436 If length of a simple pendulum is doubled, 
then 
(a) frequency increases 2 times 
(b) frequency increases \/2 times 


(c) frequency remains constant 
(d) time period decreases v2 times 


437 When damping is small, amplitude of 
vibrational resonance will be 


(a) small (b) large 
(c) infinite (d) unchanged 

438 In simple harmonic motionwe have the 
conservation of : 
(a) KE. (b) P.E. 
{c) total energy (d) electrical energy 
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441 The angular -trequency, lime peri 
aaiener in SHM does not depend upon 
(a) mass (b) force constant 
(c) amplitude (d) restoring force 
lime penod and 


The angular frequency, 
e frequency ‘of a simple pendulum depends only 


on the 

(a) mass and amplitude 

(b) mass and gravitational acceleration 
(c) amplitude and frequency 

(d) length and gravitational acceleration 


443 The total energy of a body executing SHM is 
directly proportional to 
(a) amplitude 
(b) square of amplitude 
(c) square roo! of amplitude 
(d) reciprocal of amplitude 


444 The circular motion of a particle with constant 


speed is 

(a) periodic and SHM 

(b) periodic but not SHM 

(c) linear and SHM 

(d) neither periodic nor SHM 


445 Which of the following is not essential for the 
free oscillations of a mass attached to a 


spring? 
(a) Elasticity (b) Gravity 
(c) Inertia (d) Restoring force 


lowing quantities SSOClateg 


e fol 
446 wich of Fis not vary periodically? 
with ‘ooily (b) Displacement 
a) ve (d) Total energy 


(c) Acceleration 


graph between restoring force and time |n 


4a7 Tne § 
HM is a 
a straight line « (b) parabola 
(c) sine curve . (d) circle 


radians is the phase difference 
448 Ho te Velocity and displacement in 


SHM? 2 
(a) (b) 5 
(c) 2x (6) 0 


curve between Ihe acceleration and 


The 
“ city of a body in SHM Is 


velo 
(a) a circle (b) a parabola 
{c) an ellipse (d) a triangle 


force in SHM is 
(b) frictional 
(d) non-conservative 


450 Restoring f 
(a) centripetal 
(c) conservative 


‘onic motion may be assumed as 


451 Simple harm a 
f uniform circular motion along a 


a projection o! 
(a) diagonal (b) hypotenuse 
(c) radius (d) diameter 
452 A body experiences SHM with an amplitude, 
When this body is at its maximum 
displacement, its phase is : 
(a) w/4 (b) 7/2 
(c) x (d) 2x 
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| SECTIONB 
STRUCTURAL PROPERTIES 
OF MATTER 


“In this section, you will learn about: 
1, Solids and Liquids 

2. Elasticity 

3. Surface Tension 

4. Fluid Flow/dynamics 


Scanned with CamScanner 


: Structural Properties of Matter 49 


SOLIDS 


no KE. = pani oa oe fixed volumes, The molecules of a solid at absolute zero would have 
temperatures above abs : e stationary at their equilibrium positions. The molecules of solids at 
compared with their P olute zero oscillate about their mean positions. Because their K.E. is low 

eir P.E., the molecules of solids can merely vibrate about their fixed positions. They are 


therefo i ‘ i F 
pale — in a geometrically ordered array, and ‘as a result a solid has both fixed volume and a 


LIQUIDS 


iinet ee volumes but no'fixed shapes. Like solids, the molecules of liquids vibrate. The 
aes : quids have greater average kinetic energies than those of solids. The molecules of liquids 
like those of solids and gases, have a range of kinetic energies, and the energy of any particular molecule 
is constantly changing due to intermolecular collisions. The increased K.E. results in large amplitudes of 
vibration. The molecules however are close together and a change in volume would require that the 
intermolecular forces were overcome-liquids, therefore, have fixed volumes. _ 


CLASSIFICATION OF SOLIDS 
Crystalline Solids 


In crystalline solids there is a regular arrangement of molecules. The neighbours of each 
molecule are arranged in a regular pattern that is constant throughout the crystal. There is, thus an 
ordered structure is crystalline-solids. The vast majority of solids such as sodium chloride, ceramics such 
as zirconia are crystalline. It should be noted that atoms, molecules or ions in a crystalline solid are not 
static. For example, each atom in a metal crystal vibrates about a fixed point with an amplitude that 
increases with rise in temperature. . 


Glassy 
Fig. 2.1 Glassy and crystalline solids-short and long-range order 


The cohesive forces between atoms, molecules or ions in crystalline solids maintain the strict 
long-range order inspite of atomic vibrations. For every crystal, however, there is a temperature at which 
the vibrations become so great that the structure suddenly breaks up, and the solid melts. The transition 
from solid to liquid is, therefore, abrupt or discontinuous. Every crystalline solid has a definite melting 


point. 


Amorphous or Glassy Solids , . : : 
‘The word amorphous means without form or structure. Thus in amorphous solids there is no 
regular-arrangement of molecules like that in crystalline solids. . . 


For example; ordinary glass, which is a solid at ordinary temperature, has no regular arrangement 
of molecules. On heating, it gradually softens into a paste-like state before it.becomes a very viscous 
liquid at almost 800°C. Thus amorphous solids are also called glassy-solids. This type of solids have no 


definite melting point. ‘ 
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Polymeric Solids 


Polymers may be S23 
between order and disorder, They © 
group of natural 
cause (ney 
ined in 


id to be more Oo! 


Polymers form a large iM 
7 rs’ bet 

rubbers are termed Polymer: 
simple molecules 2fe chemically com! 


structures 


Crystal Lattice 
A crystalline solid consis! 


1 
This smaliest three dimensional 
repletion of unit cell 1s known as crystal lattic 


shape The cube shape ‘of the sodium chion 
the sides met at ngh 
not nght angles 


ts of three di 
basic structu 


Fig. 2.2 


MECHANICAL PROPERTIES OF SOLIDS 


Deformation In Solids 


If we hold a soft rubber ba‘ In our hand and the: 
change. However, if we stop squeezing the ball, and o| 


* spherical shape. 


i 
Fig q 
-O , J 
: Z Me * 
Fo ele 


(a) 


an be classified as parti 


it angles. Other crystal shaj 


Sodium 


ith a structure that Is intermediate 


ly crystallin 


id materials W' 
jally of poor 
thetic materials. 


‘are formed bY polymerization eee ‘tree dimensional 
hain mo! a 
nto massive long cl 


e solids 
Plastics and synthetic 
g in which relatively 


r less soli 


lly occurring and syn| 


er and over again, 
‘e obtained by the 
i have a cube 


If ove 
mensional pattern | isel 
re is called unit ce! 
ttern of 
e. For example, the pa } 
sha, 
aie e a more of the angles are 


pes have corners in which on 


Chloine 
ion 


Lattice 
point 


NaCI crystal lattice 


n squeeze it, the shape or volume of the ball will, 
pen our hand, the ball will return to its original 


F 


(b) (c) 


Fig. 2.3 (a) Original rubber ball (b) Squeezed rubber ball subjected to force F by the hand 
(c) Rubber ball after removing force 


Similarly, if we hold two ends of a rubber sting in our hands, and move our hands 

i J c 5 apart to some 

een the length of the string will increase under the action of the applied force exerted by our hands. 
ler the applied force large will be the increase in length. Now on femoving the applied force, the 


String will return to its original length. From the: 


se examples, it is concluded that deformation is produced 


when a body is subjected to some external force. 
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(2) Unstetched —(b) Unit cel uncer 


Unit call xtward 3 
Ga ee removing applied 


Fig. 2.4 


Stress and Strain 


The results of mechanical t essed 
tests are 
defined in terms of applied force and deformation, vere asi ahaa 


Stress 


The force applied o: . 
Mathematically PP =@ 0" Unt area to produce any change in the shape, volume or length of a body. 


Force (F) . 
Area (A) - 


called Futetth relens, Wien Rotaeoeaae volume and shape. When a stress changes length, it is 
the shape, it is called the shear shee s the valine, it is called the volume stress and when it changes 


Stress (0) = 


Strain 7 


Strain is a measure of the deformati ic 

S f ion of a solid when. stress is i i 
celonmetion in one dimension, strain is defined as the fractional change in erat linha Conon 
length and / is the original length, then a. parecer naae 


Strain (e) = Change in length (./) 
Onginal length ( 
Since strain is ratio of lengths, it is dimensionless, and therefore, has no units. If strain € is doe to 


lensile stress o, it is called tensile strait il 
eneisscrmeenee in, and if it is produced as a result of compressive stress o, it iS 


Elastic Limit and Yield Strength 


In a tensile test, metal wire is extended at 5 i 
t ecified deformation rate, and stresses i 
ob he oun deformation are Continuously measured by a suitable electronic device feed the 
‘chanical testing machine. A typical stress-strain curve for a ductile material is shown in the figure. 


In the initial stage of deformation, stress is incr i! it 
i eased linearly with the strain till we reach point A 
on the stress-strain curve. This is ¢alled proportional limit (a,). itis the greatest stress that a mater can 


anaes without losing straight line proportionality between stress and strain. Hooke's law which stales that 
ie strain is directly proportional to stress is obeyed in the region OA. From A to B, stress and strain are 
Not proportional, but nevertheless, if the load is removed at any point between O and B, the curve will be 
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cu, 
to its onginal length In 


retracted and the matenal will return 
int BIS 

Ihe matenal is Said to be elastic The pol 
Dee ee tress al Fis known S 


The value of s' 


called the yield point r 
elastic liv it ay If the stress 1s increased beyond the yield = 
becomes 

+ elastic limit of the matenal, the specimen 2 
suemenenit fits orginal shape = 


1d does not recove! 


tress is removed This kind of 


permanently changed an 
or dimension after the s 
behaviour 's calied plasticity 

tity 1s represented by the portion of 
he point C represents the ultimate 
‘of the matenal The UTS |S defined 
al can withstand, and can 
th of the material Once 
the material breaks 


Sian (c) 


The regicn of pias! 
‘ess-strain curve of a typical 


the cure form B to C. U 
tensile strength (UTS) Gp, 
as the maximum stress that a maten 
be regarded as the nominal streng 
point C corresponaing to UTS 1s crossed 


at point D. respong.ng the fracture stress (a) 
i¢ deformation until the) 
which breal 


Substances which undergo plasti “s aul 
Lead copper and wrought iron are ductile. Olner su stan feaks 
reached are known as brittle substances: Glass and high carbon steel ae brittle. 


Fig. 2.5 Str 


y break, are known as ductile substances. 
ks just after the elastic limit is 


STRAIN ENERGY IN DEFORMED MATERIALS 
Consider a wire suspended vertically from one end. It is 
stretched by attaching @ weight at the other end We can increase the 
stretching force by mcreasing the weight By noting the extension I’ of 
the wire for different values of tne stretching force F, a graph can be 

drawn between the force F and the extension 1" 
ot exceeded, the extension Is directly 
ce F stretches the wire, it does some 
amount of work on wire which Is equal to product of force F and the 
exlension ‘/ Suppose we are required to find the amount of the work 
force for this extension be F,. The 


done when the extension is /,. Let the 
force F does not remain constant in producing the 


figure shows that the 
extension /,, it vanes uniformly from 0 to F,, In such a situation the work 
is calculated by graphical method . 

is reached, the force in the wire is F and that wire 


Suppose at some stage before the extension 4 
now extends by a very small amount Ax. The extension Ax is so small that the force F may be assumed 
constant in 1x. so the work done in producing this small extension is F « Ax. In the figure it can be seen 

can be divide into 


that it 1s represented by the area of the shaded strip In this way the total extension |, 
extensions would be given by the 


is the sum area of all these strips 


If the elastic limit is ni 
proportional to force F. As the for 


Fig. 2.6 Energy ina 
stretched wire 


very small extensions and the work done during each of these small 
area of Jhe sinps So the total work done in producing the extension |, 


which is equal to area between the graph and the axis on which extension has been plotted upto / = /,. In 
this case it equals to area of the triangle OAB 
Work done = Area of AOAB 
1 : 
= 5 0Ax AB 


1 : 
i 2 (1) - 


Thi i 
is is the amount of energy stored in the wire. It is the gain in the potential energy of the 


molecut c 
les due to their displacement form their mean positions. Equation(1) gives the energy in joules 


when F is in newtons and fin metres. 


ductile material : 


; 


1 
| 


9 
| 


“tightly to their atoms and are not free. In terms of energy bands, it means that 
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quation (1) can also 
section of the wire and L its ‘oun nee 1a terms of modulus of elastety E11 A is the area of 
cross- 


or 
‘Substituting the value of F, in Eq(1) 


Work done = $ | A>) 


ENERGY BAND THEORY 


Electrons of ah isolat 
led atom are bo 
However: whan fe bound to the nucleus, 
eatiay.laeaier ished of atoms, say N, are brought eae ose ete ta tan +3 30K cect 
Sree Gy other neaecciated atom spi into'n subdevels, called states, under the voton of he tows 
Mar they sone wees he solid These permissible energy states are discrete but so osely spscad 
contipied by lecitan te vinuots eneray bands, tnere is a range of energy states which ene be 
energy gop forbidden energy states. and its range is termed as formcden 
The electrons in the out 
fermost shell of an atom lect 

sesavinn ee e are called valan 
occupying ae oad Heth Gevaienee _ Itis obviousty the highest occupied Band Weeay ba 
Cece tena with electrons and can ni 
eines fea poe trate hy rae (conduction band, Sectors petals onion cere 
See ote re electrons occupying this band are known as conductive el 

E aving (he valence band is a it may be edher 
emply or partially filled with electrons. The bands below tha taleneat sed leben pa toly hed 

letely filled 


and as such play no part in the ion process. Thus, while discussing the electncal conductwity, we 
conduction 
process. Thus, while disci y. 


will consider only the valence and conduction bands. 


Insulators . 4 
Insulators are those material in which valence electrons are bound very 


an insulator has 
(a) an empty conduction band (no free electrons) 


(b) @ full valence band 
(c) alarge energy gap (several eV) between them 
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Conducti 
ave plenty of free band.” 


Conductors wich 
jose. W bans. 
ctors- are the th of energy g 
Ce electncal conduction In terms of ene ion 
electrons fo! eee mateniais im which valence ane distinction Natence 
inductors are thos no physic: + 
cone” fh other. There is n0'P' ity of a large and 


nds largely overlap eac! ‘phy 
Senvees The two bands which ensures the av 


number of free electrons 
Fig. 2.8 


Semiconductors : 
In terms of energy bands semiconductors are thos: 
matenals which at room temperature have 


() partially filled conduction band 


() 
(ii) 


d 
partially filled valence ban 
energy gap (of the order of 1 eV) 


lance bands 
‘ALO K. there are no electrons in the conduction band and i 

valence band are completely filled However, with increase a 

temperature. some electrons possess sufficient energy to jump aba 

the small energy gap from valance to conduction band. This trans! 

some free electrons in the conduction bands and creates some . 

vacancies of electron in the valence band. The vacancy of electron in Fig. 2.9 

It behaves like a positive charge. 


the valence band is known as a hole i 
Thus, at room temperature, Ge or Si crystal becomes a semiconductor. 


ELECTRICAL CONDUCTION BY ELECTRONS AND HOLES IN SEMICONDUCTORS 


Consider a semiconductor of crystal lattice, e.g., Ge or Si as shown in Fig. 
210 The arcles represent the positive ion cores of Si or Ge atoms, and the dots are 
valence electrons. These electrons are bound by covalent bond. However, at room 
temperature they have thermal kinetic motion which, in case of some electrons, is so 
vigorous that the covalent bond is unable to keep them bound. In such cases the 
electrons break the covalent bond and get themselves free leaving a vacant seat for 
an electron ie, a hole. Thus whenever a covalent bond is broken, an electron hole 
pair is created Both the electrons and the holes move in the semiconductor crystal Fig. 2.10 


a very narrow forbidden 


behveen the conduction and val Anarrow forbidden energy gap 


lattice as explained below. 
Consider a row of Si atoms in crystal lattice. Suppose a hole is present in the valence shell of 

atom A As hole is deficiency of electron, so the core of atom A would have a net positive charge 

_ (Fig 2 11-a) This attracts an electrons from a neighbouring atom say B. Thus the electron moves from B 
to A and the hole (+ve charge) shifts to B (Fig. 2.11-a, b). Now an electron is attracted from C to Banda 
hole is created at C (Fig 2.11-b, ¢ ) and positive charge appear at C. This process is repeated between 
the atoms C and D with the result that the electron moves from D to C and the hole (+ve charge) appears 
at D(Fig 2.11-¢, d). Thus we notice that if a hole is present in any valance shell, it cannot stay there but it 
moves from one atom to other with the electron moving in opposite direction. Secondly, we notice that the 
appearance of hole is accompanied by a positive charge. Thus, a moving hole is equivalent to a moving 


positive’charge. 
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{In this example we have con: ipecial 
sidered 
the electron and the hole are moving in a she tne, Aewety ner 


Thus, in, semiconductors ther 
A ea char 
carriers; a free electron (-e) and a hole (ve) poles ° 


When a battery is micond 
establishes an electric Teld pee ‘tdue whieh Garona noe of 
electrons and holes takes place. The electrons drift towards the 
positive end, whereas the holes drift towards the negative end of the 
semiconductor as shown in the figure ‘The current flowing through the Fg 201 
semiconductor is carried by both electrons and holes. It may be noted that the electronic current and the 


hole current add up together to give the current I 


SUPERCONDUCTORS 

. There are some materials whose resistivity becomes zero below 
a certain temperature T. called critical temperature as shown in 
resislivity-lemperature graph. Below this temperature, such materials 
are called superconductors c 

They offer no resistance to electric current and are, therefore,. 
perfect conductors. Once the resistance of a material drops to zero, no 
energy is dissipated and the current, once established, continues to 
exist indefinitely without the source of an emf. 
: Recently a complex crystalline structure known as Yttrium Ons 

barium copper oxide (YBa2Cu, - O,) have been reported to become superconductor at 163 K or -110 °C 
by Prof. Yao Lian's Lee at Cambridge University. Perhaps one day even room temperature 
superconductor will be developed and that day will be a new revoluvon in electncal technologies. 
Superconductors have many technological applications such as in magnetc resonance imaging (MRI), 
magnetic levitation trains, powerful but small electric motors and faster computer chips 


MAGNETIC PROPERTIES OF SOLID 
~ From the study of the magnetic fields produced by bar magnets _ = 
and moving charges, 1.e., currents, it is possible to trace the origin of the — | 
magnetic properties of the material. It is observed that the field of a long 
bar magnet is like the field produced by a long solenoid carrying current 
and the field of a short bar magnet resembles that of a single loop. 
This similarity between the fields produced by magnetic and 


currents urges an enquiring mind to think that all magnetic effects may be 
due to circulating current (ie. moving charges), a view first held by | 


i Ampere. The idea was not considered very favourably in Ampere’s time 


because the structure of atom was not known at that lime. Taking into 
consideration, the internal structure of atom, discovered thereafter, the Fig. 2.13 A long bar 


Ampere's view appears to be basically correct. magnet 
The magnetism produced by electrons within an atom arise from 
two motions. First, each electron orbiting the nucleus behaves like a atomic sized loop of current that 
generates a small magnetic field; this situation is similar to the field created by the current loop. Secondly 
each electron possesses a spin that also gives rise lo a magnetic field. The net magnetic field created by 
the electrons within an atom is due to the combined field created by their orbital and spin motions. Since, 
there are a number of electrons in an atom, their currents or spins may be so oriented or aligned as to 
cancel the magnetic effects mutually or strengthen the effects of each other. An atom in which there is a 
resultant magnetic field, behaves like a tiny magnet and is called a magnetic dipole. The magnetic fields 
of the atcms are responsible for the magnetic behaviour of the substance made up of these atoms. 
Magnetism, is therefore, due to the spin and orbital motion of the electrons surrounding the nucleus and 
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ces It may be 
all substances much weaker 


the orbits and the spin axes of 
seh other and the atom behaves like a 
atic substances In second type of atoms 
fh orbital and spin motions of the 

‘example the atoms of water, 


Fig. 2.14 


the electrons in an at co 
U 

tiny magnet Substances wi 

there is no resultant field as the magnetic fet 

electrons might add upto zero These are Ca! 

copper, bismuth and antimony, 


lamagnetic su . 
oriented on applying an external field and 
are easily This is desirable in an electromagnet 


ial Its domains are fase 
ats toe ‘0 easily oriented to order. They 


Iron 1s a soft magnetic materi 
hen the fiel 
‘also readily retum to random positions Wi iar ste nots 
on the other hand, are n 
sb voce oriented, retain the alignment Thus steel makes a good 
3 d another such material is a special alloy 


and also in transformers tied aie 
qu 
require very sirong external fields, 
permanent magnet and 1s known as hard magnetic mal 
ibrations te 


Alnico V. 

Finally, it must be mentioned that thermal vil 
domains Ferremagnetc materials preserve the orderliness at ornare at 
begin to lose ther ‘orderliness due to the increased thermal motion. This pro 

ent for different materials) called Curie temperature. | c 
tic but not ferromagnetic. The Curie temperature for iron is about 750 °C. 


terial an 


lend to disturb the orderliness of the 
eratures. When heated, they 


temperature iron is paramagne! 


HYSTERESIS LOOP . 
To investigate a ferromagnelic materials, a bar of that material 


such as iron is placed in an allernating current solenoid. When the 
alternating current is at its positive peak value, it fully magnelises the 
specimen in one direction and when the current is at its negative peak, it 
fully magnetses it in opposite direction Thus as the alternating current 
changes from its positive peak value to its negative peak value and then 
back to its positive peak value, the specimen undergoes a complete 
cycle of magnetization The flux density versus the magnetization current 
of the specimen for the various values of magnetizing current of the 


olenoid 1s plotted by a CRO as shown in the figure 


Its main features are. 

1 Hysteresis 

2 Saturation Figiesi® ‘ 
3 Remanence or Retantivily . 

4 Corecivity + f 

5. Area of loop 


* above 
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MOLECULAR EXPLANATION OF SURFACE TENSION EFFECTS 
The intermolecutar forces act on a Motecute in the surface of a liquid form below, but not fr 
. rom 


All systems arrange them imum possil 
selves in such a way tha: 
that the PE. associated with the intermolecutar local enibe ewe ‘te number of pad arated 


seside in the surface has to be minimum Therelore, - 


liquids have the smallest possible surface area 
molecules in the surface of a liquid is greater than that of molecules 


0] 
(i) the average separation of the 


in the interior 
The requirement that the su i ears . 

lerson forces ony, ifssume he anape tape, we” mars Mat 9 ht subject suc 
Liquids are normally subject to gravitational forces in addition to surface tension forces. in which 


case the adopted shape is that which minimizes the total P.E. 


SURFACE TENSION AND FREE SURFACE ENERGY 
The surface tension ‘y' of a liquid ; acting it irtace 

perpendicular to one side of an imaginary tne disiwsinthe wets ee aia = 
Consider stretching a thin film of liquid on a horizontal frame” paid 


as shown in the figure. . 
IAB ts moved a distance ‘x’ to A’B’, then 

work has to be done 

against this surface. The surface tension 'y' is independent of the area 

of the film, but decreases with increasing temperature (because this 


decreases the binding energy). 
Work done = Force x distance 


Fig. 2.16 A thin film of kiquid 
being stretched . 


Work done = 2 Lyx 
The increase in surface area is 2Lx, and therefore the work 


done per unit area increase is given by 


o=y 
Thus, the free surface energy ‘a' is equal to the surface tension y. 


~ ANGLE OF CONTACT 
The liquid has usually curved surface where it is in contact with a solid. The curved surface is due 


to cohesive and adhesive forces. 
Consider a liquid in a container with vertical sides. If the adhesive force is greater than the 


cohesive force, the liquid tends to stick to the wall and has a concave meniscus as in 
shown in Fig. 2.17 (a) 
On the other hand, if the adhesive force is smaller to the cohesive force, the liquid surface Is pulled ze 


from the wall and the meniscus is convex as shown in Fig. 2.17 (b). 


i) 
Fig. 2.17 (a) Concave meniscus (b) Convex meniscus 


a 
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HOOKE'S LAW 
Consider 3 ofa 


rce F, verst rm ion't’ lid. 
olecular separation for a solid, 

Jar force F, versus inte! 

ph of intermolecul 


> 
Mokeular 
separation) 


| 
™ The graphs very 
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Fig. 2.18 ‘Molecular explanation of Hooke’s law 


The mean separation of the molecules is zero, when stress is zero. For values of 'r’ close to rq, 


the graph can be considered to be linear, and, providing the stress is not so large as to take ‘r out of this 
region, equal increases in tensile stress will produce equal increase in extension (Hooke's law). 


The work done is stretching a wire is stored as elastic PE. Ona molecular level this corresponds 
to the increased P.E of the molecules which results from their increased separation. * 


VISCOUS DRAG AND STOKE'S LAW 


The frictional effect between different layers of a flowing fluid is described in terms of viscosity of 
the fluid Viscosity measures, how much force is required to slide one layer of the liquid over another 
layer Substances that do not flow easily, such as thick tar and honey etc; have large coefficients of 
viscosity, usually denoted by Greek letter 'n’ Substances which flow easily, like water, have small 
Coefficients of viscosity Since liquids and gases have non zero viscosity, a force is required if an objectis 
to be moved through them Even the small viscosity of the air causes a large retarding force on a car as it 
travels at high speed If you stick out your hand out of the window of a fast moving car, you can easily 
recognized that considerable force has to be exerted on your hand to move it through the air. 


The drag force F on a sphere of radius ‘r’ moving slowly with speed ‘v' thr i is i 
‘n' Is given by Stokes’ law as under. . ae ize oe mee 


Fe6anry 
Athigh speeds the force is no longer simply proportional to speed, 


FLUID FLOW 


$A strveturat properties ot Matters 


Torminal Volocity 
Consider a water droplet such as that of fog talling vertically, tne air drag on the water droplet 
increases with speed The droplet accelerates rapidly under the over pawenng force of gravity which pulls 


the droplet downward However, the upward drag force cn ft increases a3 the speed cf the droplet 
increases. The net force on the droplet is 


Net force = Vieight - Drag force 


As the speed of the droplet continues to increase, the drag force eventually approaches tne 
weight in the magnitude. Finally, when the magnitude of ine drag force becomes equal to the weight. the 
ret iotce acting on the droplet 1s zero Then the droplet will fall with constant speed called terminal 
velocity 


To find the terminal velocity ¥, in this case, we use Stoke's Law for the drag force. Equating it to 
the weight of the diop 
mg = 6 anry, 


m 
or Me ay 


The mass of the droplet is oV, 
where volume V = ; (xr) 
Substituting this value in the above equation: 


29° p 
Sq 


~ Moving fluids are of great importance. To learn about the behaviour of the fluid in meton, we 
consider their flow through the pipes. When a fluid is in motion, its flow can be esther streamline or 
turbulent 
In this case each particle of the fluid moves along a smocth path called a streamline as shown in 
Fig. 2.19 (a). The different streamlines cannot cross each other This condition 's called steady flow 
condition. The direction of the streamlines is the same as the direction of the velocity of the find at that 
point. Above a certain velocity of the fluid flow, the motion of the fluid becomes unsteady and irregular. 


ead D> 


=e) 
(a) Streamlines (laminar flow) (Db) Turbulent flow 
Fig. 2.19 


Under this condition the velocity of the fluid changes abruptly as shown in Fig. 2.19 (b). In this 
case the exact path of the particles of the fluid cannot be predicted. 


EQUATION OF ‘CONTINUITY 
Consider a liquid flowing through a pipe of non-uniform size. The 
particles in the fluid move along the streamlines in a steady state flow as 


shown in figure. 


In a small lime At, the fluid at the lower end of the tube moves a 
distance Ax,, with-a velocity v,. If A, is the area of cross-section of this 


end, then the mass of the fluid contained in the shaded region is. 
* Amy = prAy Axy = PrAyyy = At 


where p, is the density of the fluid. Similarly the fluid that moves 
with velocity vz through the upper end of the pipe (area of cross section os 
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ass 
‘Ag)in the same time Mt has am 


quid is conserved. That Is, the 
qual to mass of the liquid that 


Mt 

of the 
nd the flow IS: steady, the be tui 
pipe through Ay In atime « 


erefore. 


Am; = 


compressible a! 
m of the 
me time Th 


Ithe flurd 1s 1 
5 that flows into the Bottor 


as! 
bs gh A, in tne sa 


flows out throu: 
Am; 


Am, 


1 oyAyyy = o2Az42 Since density is constant for the steady flow of 


ed the equator of continuity. 
ation of continuity Becomes 


or 


This equation s ca! 
incompressibie flurd, the equ: 


Ay, = A2v2 
ion and height, the pressure will change 


pipe of varying 08 in fluid dynamics that relates pressure to 


BERNOULLI'S EQUATION 
the fluxd moves through 2 
along theese Bernoulli's equation Is the fundamen! 
fund speed and height 
In dering Bemoullis 
flows ina steady state manner 
shown in the figure 
° 


, id is i ible, non viscous and 
hat the fluid is incompressibie, Non wis s an 
equation we aay the flow of the fluid through the pipe in time 't, as 


Fig, 2.21 F 
The force on the uppet end of the fluid is P,A, where P, the pressure and A, is the area of cross 
section at the upper end. The work done on the fluid, by the fluid behind it, in moving through a distance 


Ax, will be 


Wy = Fy Axy = PyAy Ax, 
‘Similarly the work done on the fluid at the lower end is: 
Wz = — F2 Ax2 = - P2A2 Axz 


where P2 is the pressure, A; is the area of cross-section of lower end and‘Ax2 is the distance 
moved by the fluid in the same time interval 't’. The work W, is taken to be negative as this work is done 
against the fluid force Paes 


The net work done = W=W, + W2 
or W=PyAy Ax, ~ Pop Ax, Poe” sites (1) 
If v, and v, are the velocities at the upper and lower ends respectively, then’ 


$$ strveturas Proportion ot manera 
We PyAy vit - PoAg vot 


From equation of continuity 


Ayyy = Agyy 
Hence, Ayyy t= Agy2 t= V (Volume of fiud under consideration) : 
So, we have 

WE (P, - PV " (2) 


It'm’is the mass and ‘p'is the density then V = 2 
P 
So Eq, (2) becomes. 
W=(P, -P,) 
(P,P) r) 


A part of this work is utilized by the fluid in changing its KE. and a part 1s used in changing its 
gravitational P.E. 
‘ 


Change inKE. = a(K.E) = 3d Jn? 


Change in P.E, = A(P.E.) = mgh, - mgh, 
where h, and hz are the heights of the upper and lower ends respectively 
Applying, the law of conservation.of energy to this, volume of the fiuid, we get 


. m_1_214 92 
(Py ~ Pa) = peg - 3m +mgh, - mgh, ; (3) 
Rearranging the Eq (3) 
1 1 
Pyt yt pyy+ pghy =Pa+5+ vat pgh, 
This is Bernoulli's equation and is often expressed as: 
P+ 3p? + pgh =constant 
APPLICATIONS OF BERNOULLI'S EQUATION 


Torricelli's Theorem 
A simple application of Bernoulli's equation is shown in the 


figure Suppose a large tank of fluid has two small orifices A and B on it, Bs ij 
as shown in the figure. Let us find the speed with which the water flows ¥ 
from the orifice A ¥ na 
ba y 
Since the onfices are so small, the efflux speeds v, and v, will on, ¥| 


be much larger than the speed v, of the top surface of water. We can 
therefore, take v, as approximately zero. Hence, Bernoulli's equation 
can be written as: 


1 
P, + pghy = P2 +3pV3= pgh, 
But P, = P2 = atmospheric pressure 


Therefore, the above equation becomes: 
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quid is the same as the 
as moved down a little and 


en pointed upward as at B 


d 

hat the spee' 
rom which states | The top leve 
In practice, viscous. 


s theo! 
s Torncell's ducer 
ofa tall that falls through a bag re lid 
into : 
Tae woul allow the liquid to e 
mal ‘esull to SOME extent 


rnoulli's equation in a 


had be 


e 
It the orific evater (ark 


speed to the level of 
the PE has bee! 


figut 
shown in the 9) ; 
energy losses would alter the r 


VENTURI RELATION the other, we write Be 


It one of the pipes has a muc! 
more convenient from : 
Itis assumed that the pipes are'ho! 


be dropped Then 
1.2 
P,-P2=39"2 


h smaller diameter than 
ontal so that pgh terms becomes equal and can, therefore, . 
nz 


4 2 _ 
—fpv=z 02M) 
sectional area A; is small as compared to 


will be small as compared to V2. Thus for fi 
d side of equation (1). Hence 


the area Ay, then from equation of. 


As the cross: low from a large pipe toa small pipe, 


continuity v, = (AzAy) ¥2. 


we can neglect v, on the night han! 
1 22 
ae d to measure speed 
This is known s Venturi relation, which is used in venturimeter, a device use 
of liquid flow . 
LOW 
~s 1g a density nearly equal to that of water. A high 


Blood is an incompressible fluid havin 
concentration (~50%) of red blood cells increases il 
vessels are nol ngid They stretch like a rubber hose. 


flated at all times, 
blood is sufficient to keep the vessels inf 

load vessels and conset 
This means there is tension in the walls of the bl 
inside is greater than the external atmospheric pressure Variation in blood occurs due {o pressure as the 


-2, 
120 torr (1 torr = 133.3 Nm”) to a low 

heart beats The pressure varies from a high (systolic pressure) of 
(dastoie pressure) of about 75-80 torr between beats in normal, healthy person. The numbers tends to 


increase wilh age, corresponding to the decrease In the flexibility of the vessel walls. 
The unit torr or mm of Hg is opled instead of SI unit of pressure because of its extensive use in 


medical equipments. 
An instrument called a sphygmomanometer measures blood pressure dynamically. 


ts viscosity from three to five times that of water. Blood 
Under normal circumstances the volume of the * 
even in the relaxed state between heart beats. 
quently the pressure of blood 


| 


MULTIPLE CHOICE QUESTIONS 


1 Inwhich one of the following states molecules 


3. Any substance that can flowis a 


do not leave their position? (a) solid (b) gas only 
(a) Solid (b) Liquid (c) liquid only (d) fluid -- 
(c} Gas : (d) Plasma . 

4 _ Solids have 


2 Which of the substances is the lightest one? 
(a) Copper (b) Mercury 
(c) Aluminium (d) Lead 


{a) fixed shape only, 

(b) fixed volume only 

(c) fixed shape and volume 

(d) no fixed shape and volume 4 
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5 Molecules of a liquid 
(a) donot vibrate about their mean position 
(b) are rigidly held with each other 
(c) have weak attractive forces 
(d) have strong attractive forces 


6 Gases have 
(a) fixed shape 
(b) fixed volume 
(c) fixed shape and volume 
(d) no fixed shape and volume 


7 Highly conducting state of matter is 
(a) conductors (b) plasma 
(c) ‘semiconductors (d) insulators 


Plasma exists in 

(a) electric bulbs 

(b) tube lights . 
~(c) energy savers 

(d) fluorescent tubes 


o 


9 Amorphous solids are also called 
(a) crystalline solids 
(b) glassy solids 
. (C) polymeric solids 
(d), polymers 


10 Which type of solids have definite melting 
point? 
(a) Crystalline solids 
(b) Amorphous solids 
(c) Glassy solids 
(d) Polycrystalline solids 


11 The word amorphous means 
(a) with regular structure 
(b) without structure 
(c) may have regular structure 
(d) thermoplastics 


12 Which of the following solids ‘exhibits only 
short range order? 
(a) Amorphous solids 
(b) Polymeric solids 
(c) Crystalline solids 
(d) All of the above 


13. Artificial polymers are made by a chemical 
~ feaction known as 


(a) crystallization (b) electroplating 
(c) polymerization (d) polarization 


14 The proporton of crystalline to amorphous 
regions ina polymer depends on its 
(a) chemical composition 
(b) molecular arrangement 
(c) physical state " 
(d) chemical composition and mol 
arrangement 


15 Which of the following ts mechanical property 
of a matera!? 
(a) Strength 
(c) Ductility 


(b) Stfiness 
(4) All of these 


16 An altemation produced in shape, length or 
volume when a body is subjected to some 
extemal force is 7 
(a) deformaton 
(C) crystalizavon 


(b) polymerzaton 
(d) elastaty 


17 The extension produced in a sample of 
matenal depends upon 
(a) nature of the matenal 
(b) stretching force 
(c) cross-secton area 
(d) all of the above 


18 Crystalline solids are of 
(a) short-range order 
(b) long-range order 
(c) Intermediate-range 
(4) plastics 


19 A solid in which there is no regular 
arrangement of molecules 


(a) amorphous solids 
“(b) glassy solids 

(c) crystalline solids 
(d) polymerization 


20 Liquids with disordered structure frozen in are 
an example of 
(a) amorphous solids 
(b) glassy solids 
(c) crystalline solids 
(4) polymeric molecules 


21 A structure that is intermediate between order 
and disorder is 
(a) glassy solids 
{b) polymeric solids 
(c) amorphous solids 
(a) crystalline solids 
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2 Wed object IS 
* pee elas below the elaste hint 
{a s 


p) not elastic above the elastic limit 
clastic below Ine elastic limit 
(9) not elaste at all : 
23° The rato of stress to strain is called 

(a) Bulk modulus 
(b) Young's modulus 
(e) modulus of elasticity 
(a) shear modulus 


24 The rato of applied stress if 
1s called 
(a) shear modulus 
(b) bulk modulus 
(c) Young's modulus 
(d) elastic limit 
no of tensile stress {0 tensile strain is 


0 volumetne strain 


25° The ral 
called 
(a) shear modulus 
(b) bulk modulus 
(c) Young's modulus 
(a) elastic limit 


ed in shape, length or 


Any alterations produc 
te Fi ted to some 


volume where a body is subject 
extemal force is called wy 
(a) deformation (b) polymerization 
(c) crystallization (d) elasticity 

27 The property of a material to return to its 
‘onginal shape and size, on the removal of an 
external force is called 
(a) stress 
(c) toughness 


(b) strain 
(d) elasticity 


28 The force applied on unit area of a body to 
produce any change in shape, volume or 


Jength is known as 
(a) strain 
(c) tensile strain 


(b) stress 
(d) tensile stress 


29 The change in the dimensions of a body, 
produced by the action of the deforming force 


ts known as 
(a) strain (b) stress 
(c) tensile strain (d) tensile stress 


30 The dimensions of strain are 
(a) [IMLT™] 


co) (me'T 
a 
ne Laas " anstontess quantity 
f stress are 
The dimensions 0! . 
a oar (b) [ML a 
(ce) (mutT (a) Me} 
tress IS 
32 The Slunit ofs ae 
(a) kgms (b) kgs 
(ey Nev? (d) Nm 


33 The SI unit of strain is - 
(b) Nm 


o Naw (d) it has no unit 
34 Stress can be expressed as . 
(a) c= a (b) = 
ore (d) o=FA 
35 Strain can be expressed as 
“(c= (v) o=& 
ore (d) o=FA 
36, Shear strain can be expressed as 
(a) c= 7 (b) 0=% 
() v= () = 


37 When ihe deforming. force applied on a body . 
produces change in length, then it is said to 
be - . 4 


(a) tensile stress 
(b) compression stress 
(c) shear stress 

(d) shear modulus 


38 When the deforming force applied on a body 
produces change in volume, then it is said to 


(a) tensile stress 
(b) compression stress 
(c) shear stress 

(d) shear modulus 


$A stevens Pronters of Matter 65 
abody 47 The maximum stress @ sold matenal can 


39, When the deforming force applied on 
bs 


40 


41 


42 


43 


45 


46 


produces change in shape, then it 131d lo 
(a) tensile stress 

(b) compression stress 
(c) shear stress 

(4) shear modulus 


I AJ Is the change in length and / is the 48 The lowest stress at which strain increases 


original length, then strain is expressed as 
(a) c= Aled (b) c= Val 

(c) c= am (4) c= (aren 

The SI unit of modulus of elasticity iq 

(a) Nm? (b) Nm? 

(c) Nm (4) Nm? 

If a body recovers its original shape and size, 
once the deforming forces are removed, it is 


said to be 
(a) perfect elasticity (b) perfect plasticity 
(c) elasticity (d) elastic limit 


If a body retains completely its altered shape 
and size, it is said to be 
(a) perfect elasticity (b) perfect plasticity 


(c) elasticity (d) elastic limit 

The strength per unit volume of a@ solid is 
called 

(a) shear stress (b) shear strain 

(c) bulk strength (d) bulk modulus 


Reversible alternation of the form of 
dimensions of a solid body under stress and 
strain is called 

(a) elastic limit 

(b) plastic limit - 

(c) elastic deformation « 

(d) plastic deformation 

Permanent change in shape or size of a solid 
body without fracture resulting from the 
application of strained stress beyond the 
elastic limit is called . 

(a) elastic limit 

(b) plastic limit 

(c) elastic deformation 

(d) plastic deformation 


(a) etastic tient 
(b) plastic” 
(¢) elastic deformation 
(0) plastic deformation 
without increase in stress is called 
(a) elastic lint (D) plastic knit 
(c) yield pomt (d) bulk strength 
49 Young's modulus is expressed as 
FIA FIA 
() Y* on (0) K = aA 
(=e (722 
50 Bulk modulus is expressed a3 
M FIA 
FIA 4a 
() G=a6 => 


51 Aube with sides 2 cm long is made from a 
material of density 8 g cm”. What is the mass 
of the cube? 

(b) 169 | . 


(a) 4g 
(c) 32g (d) 64g 


52 A rectangular block has length 6 cm, width 
5 cm and height 10 cm. Its mass is150 g. The 
density of the block is : 

(a) 0.2gem* 
(c) 29cm” 

53 Acan weighs 5 N when empty and 35 N when 
filled with petrol. the capacity of the can is 
4 10° m*. The density of the petrol will be 
(a) 250 kg m™ (b) 500 kgm® 
(c) 750 kgm? (d) 1,000 kg m> 

54  Aniron wire and a brass wire of equal lengths 


and equal cross-sectional area are joined at 
one end. A tensile force F is applied to the 


free end. 


ee a ee 


(b) 0.5gem> 
(4) Sgem? 
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following has maximum 
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6s 
ice Of 
it the Young's modulus of en ts bw NE (b) Mercury 
seta ru a 
brass, which statement is t wore is twice a water (4) Glycerine 


(a) The extension belay brass 
that of the rom Ww wah 
(b) The extenso7 of the iron wire IS twice 
of the brass Wve 
(c) The extension in 
im the ron wire 7 
(d) The extension in the iron wire IS three fe 
that in the brass wie 


tion in a fluid is called 
(b) surface tension 


(d) density 


64 The internal fric! 
(a) viscosity 
(c) turbulence 
The absolute viscosity of a fluid is primarily 
function of 
(a) density 
(c) pressure 
ics i dy of how fluids 
Fluid mechanics is the stu 
. rove and the other thing involved is 


the brass wire IS half that 


(b) temperature 


55 Shear modulus ss expressed or 
FIA (b) k= 


22 
“om (a) energy (b): velocity 
(c) forces (d) position 
55 An expression for strain energy IS . 
(b) (= ) 67 The force that moves a rocket or a plane 
owe forward is called sy ae 
2 1/EAx) 3) it (e) dn 
) i a( ) eo turbulence (d) thrust 


Which force pushes up a body in fluid? 
(a) Thrust (b) Lift 
(c) Buoyant (d) Pressure 


What is generated, when air moves an air 


57 Viscostty in fiud refers to P 68 
(a) the density of a fiuid 


(b) the compressibility of a fluid 
(c) tangential force exerted on solid surface 


by the fiowing fluid 69 
(d) normal forces exerted on solid surface by foil? 
“the flowing fluid (a) Thrust (b) Lift 
je 
58 Vwhich of the following is more viscous? (c) Drag (d) Turbulence 
(a) Ar (b) Honey 70 At which temperature, surface tension of a 
(c) Mili (d) Water liquid will be maximum 
59 All lquid surfaces tend to contract This Ose (byi208 
phenomenon is due to (c) 30°C (d) 100 °C 
(a) viscosity (b) diffusion " ee P 
71 Viscosity will be maximum, when 
(€) density (9) Surface tension (a) water is at20°C  (b) honey is at 20°C 


50 Surface tension of a liquid may be defined as (c) water is at 100°C (d) milk is at 100°C 
(2) heat energy per unit area 
(b) P.E per unit area 72 Soap cleans the dirty clothes because . 
(c) surface energy per unit area (a) its chemical constituents are changed 
(4) KE per unitarea (b) it increases the surface tension of its 

solution with water 

(c) it increases the surface tension of its 
solution with water 

(d) it is less dense than that of water 


61 Powder clings to the face due lo 
(a) compression (b) capillary action 
(c) cohesion (d) adhesion 
_73 The SI unit of surface tension is 
(a) Nm (b) Nm! 
(c) Nm? (d) Nm? 


62 The viscosity of an ideal fluid is 
(a) infinity (b) unity 
(c) zero (d) 0.5 


(d) velocity "a 


m4 


75 


76 


7 


78 


79 


If you float in water with just your 

the average density of aur body must be om 
(a) same as that of water 

(b) greater than that of water 

(c) less than that of water 

(d) zero 


The diagram shows how the length of pring 
changes when a load of 10 Nis hung ome 


What will the length of Spring be when 20 N 
load is hung on it? 
(a) 11cm 
(c) 15cm 


(b) 13em 
(d) 17cm 


A bodybuilder uses a chest expander with five 


+ Springs. It takes a force of 20 N to pull one 


spring out by 15 cm. How much force will be 
needed to extend the expander by 15cm? 

(a) SON 5 (b) 75N 

(c) 150 N (d) 1000 N 


A small submarine of mass 1,000 kg sinks in 
water with a uniform speed of 2m s‘'. The 
resultant force exerted on the submarine as it 
sinks is 
(a) ON 
(c) 2000 N 


(b) 500 N 
~(d) 5000 N 


The total weight of a gas filled balloon is 
1500.N. The balloon rises at a constant speed 
of 3 ms”'. The resultant force acting on the 
balloon during this ascent is 

(a) ON (b) 500 N 

(c) 1000 N (d) 1500 N 


The pressure change in a confined 
incompressible fluid is transmitted equally in 
all directions throughout the fluid and to the 
walls of the container. This is 

(a) Archimedes principle 

(b) Kirchoff's law 

(c) Pascal'slaw ~ 

(d) Ampere's law 
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60 Tha nib of fountain pen is split ot convey ink 
Gown tha nib by the phenomenon of 
(a) adhesion (b) cohesion 
(c) osmosis (4) capillary 
81 The buoyancy depends upon the 
(a) Gepth to which the body rs immersed 
(b) shape of he body 
(c) mass of the body 
(d) mass of the iquid displaced 


82 A beaker is full cf water with an ce piece 
featng The ice piece has a lead piece in it 
When ice cube melts. then 
(a) water overfiows (b) level fais 
(c) level remains unchanged 
(8) density increases 


63 The velocty at which tarmnar flow changes to 
trubulent flow is called 
(a) termimal velocity (b) escape velocity 
(c) entical velocity — (d) uniform velocity 


84 The magnus effect is equivalent to 
(a) Berncuti's theorem 
(0) Archimedes princple 


(c) Pascal's taw (d) blood pressure 
85 Birds, planes and beats are streamiined to 
reduce 
(a) turbulence (>) thrust 
(c) tft (¢) drag 
86 A piece of weighed wood just Moats in water. 
When placed in alcoho! will 
(a) float lower (b) ficat higher 
(c) stay as before (d) sink 


87 A body floats in liquid contained in a beaker, 
The whole system falls freely under gravity. 
The upthrust on the body due to liquid is 
(a) zero 
() equal to the weight of the body in air 
{c) equal to the weight of the liquid displaced 
(d) equal to the weight of the immersed 

Portion of the body 


88 A small and a large rain drops are falling 
through air. * 
(a) large drop falls faster 
(b) both move with same velocity 
(c) small drop falls faster 
(1) small drop does not fall 
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92 


93 


95 


97 


Ia Wquid o> 
angle of contact IS 


(a) Jess than 90° 


(p) greater tan 160° 


{c) 90° 

(d) between 
5 viscosity affect relat 
ued layers? 


99" and 180° 

fe. motion 
How doe: 
between the La 
(a) Does not affect 
(bp) Accelerates 
(c) May acceler! 
(¢) Retards 


te or retard 


\which Iquid can flow easily? 
(a) Treacle 

(b) Pitch 

(c) Ether 

(d) All fiow with same rate 


The SI unit of coefficent of viscosity n is 


(a) Nts? (b) Nos? 
() Nms? (aN 

The word fluid means 

(a) tonse (b) to fall 

(c) to flow (d) tooppose 


The fluid which is incompressible and non- 
viscous is called 
(a) viscous fluid 
(c) ideal fuid 


(b) non-ideal fluid 
(d) perfect fluid 


A tank 3 m long, 1m wide and 0.5 m deep is 
filled with oil which weighs 12,000 N. The 
pressure on the base of the tank due to oil is 
(a) 1,000 Pa (b) 3,000 Pa 

(c) 4,000 Pa (d) 6,000 Pa 


Atmospheric pressure is 100,000 Nm. What 
is the total weight of the atmosphere pressing 
down on a flat horizontal roof of dimensiosn 
4m x 2m? 
(a) 6,400N 
(c) 12,400 N 


(b) 8,000 N 
(6) 16,400 N 


The height of mercury barometer is ‘h' when 
the atmospheric pressure is 100,000 Nm’, 


Ss 
The pressure at X is 2 
(a) 20,000 N m (b) 40,000 Nm ; 
(d) 80,000 Nm” 


2 
(e) 60,000 Nm 
id be the volume of ice formed 
water? 

(b) 1.09 litre 

(d) 2.0 litre 


98 How much woul 
by freezing 1 litre of 
{a) 1.0 litre 
(c) 1.90litre 


99 When the velocity of a liquid flowing steadily 
in a tube increase, its pressure 
(a) increases 
(b) decreases 
(c) remains the same - 
{d) becomes zero 


100 Drag force between two layers under 
consideration depends on 
(a) distance between the layers 
(b) surface area of layers 
(c) relevant velocity between them 
(d) all of the above Y 


101 Rate of flow of a liquid is expressed in 
(a) litre “> -(b) litre m-* 
(c) litres? (d) litre s 


102 A fog droplet falls vertically through air with an 


acceleration 
(a) less thang (b) greater thang 
(c) equal tog (d) equal to zero 


103 The surface of a liquid is somewhat similar to 
a stretched membrane because 
(a) there is an elastic stress in the surface 


(b) tension in the surface increases if the 
area is increased 


(c) the surface has a natural tendency to 
contract 


(d) ripples can be produced on the surface 
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104 A thin film of liquid is enclosed between two 
glass plates. It is diffcult to separate, the 
plates on account of 


(8) surface tension 

(b) almospheric pressure 
(c) viscosity 

(d) friction 


105 Hails fall faster than rain drops due to their 
(a) grater size (b) greater mass 
(c) greater area (d) structure 


106 A fluid is said to be ideal, if itis 
(a) non-viscous 
(b) non-viscous and incompressible 
(c}_non-viscous and with steady flow 


(d) non-viscous, incompressible and has 
Steady flow 


107 The design of an airfoil uses 
(a) Archimedes’ principle 
(b) Bernouli’s principle 
(c) Pascal law 
(d) Hooke's law 


408 Which principle is in effect when a ship 


displaces ocean water? 
(a) Bemouli's (b) Pascal's 
(c) Hooke's (d) Archimedes 


109 Minor losses, through valves, fittings, bends, 
elc. are modeléd as proportional to 
(a) velocity head (b) static head 

_* (0) total head (4) pressure drop 

410 With increase in temperature, the angle of 
contact of liquid 
(a) increases 
(b) decreases 
(c) becomes zero 
(d) first increases then decreases 


141 The SI unit of viscosity is 
-(a) kgm! s? (b) kgm?" 


(c) kgms' -. . Ud) kgms* 


112 The dimensions of viscosity are 
ta) [MLT"} (b) [MLT] 
() (MUTT) @) MET") 


413 Tha terminal velocity in case of spherical 
Groplet is directly proportional to 
(a) square of the radius of the droplet 
(b) radius of the droplet 
(c) cube of the radius of the droplet 
(8) haif of the Radius of the droplet hal! 


414 If each particle of the fluid passing through a 
point follows the same path, then flow ia said 


115 The pressure will be low where the speed of 
the fluid is 
(a) zero (b) high 
(). low (¢) constant 


116 Viscosity of fluids with rise in temperature 
(a) increases 
(b) decreases 
(c) remains constant 
(0) vanishes 


417 Ifa fluid does not wet a liquid surface, the 
angle of contact is 
(a) 90° (b) Jess than 90° 
(c)* greater than 180° 
+ (d) between 90° and 180° 


118 Two glass plates having a litte water in 
- between them cannct be easily separted 
because of . 

(a) viscosity + 
(b) atmospheric pressure 
(c) surface tension (d) friction 


449 A force of 10 N acting on a certain spring 
produces an extension of 40 mm. Two such 
springs are connected end to end and this 
double-length spring is extended by 40 mm. 


Whats the strain energy? 
(a) 0.054 (b) 0.104 
(c) 0.205 (d) 0.405 


120 A_uniform, vertical wire is stretched by 
hanging a mass from its lower end. Which of 
the following does not effect the strain in the 
wire? 

(a) The stress . 

(b) Its unstretched length 

(c) The load applied 

(d) The Young's modulus of the metal 
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122 The air pressure atthe bottom of an air foil in 
motion is 
(2) greater than that on the top 
(b) equal to that on the top 
(c) grater than that on the top 
(c) zero 


123 Whena tennis balls is hit by a racket in such a 
way that it spins as well as moves forward, 
the velocity of the air on one side of the ball 

* (a) increases 
(b) decreases 
(c) remains the same 
(d) becomes zero _ 


124 Bernoulli's equation is based on the law of 
conservation of 


(a) mass (b) energy 
(c) momentum (d) inertia 
125 A device used to measure the speed 
liquid flow is eer 
(3) calorimeter (b) venturimeter 
(c) hydrometer (d) barometer 


126 Stoke's law holds for 
(2) motion through free space 
(b) motion through horizontal surface 
: (c) motion through a viscous medium 
® (d) bodies of all shapes 


A 


re very close ina fluid, the 
427 I Ss ie high but velocity is iow 
te) a pressure is high but velocity Is low 
(b) talk pressure and velocity yare high 
a both pressure and velocity yare low 


128 Stoke's law holds for bodies when they have 
(a) spherical shape 
(p) oblong shape 
(c) rectangular shape 
(d) curved shape 
ce between absolute pressure at 


differen i 
= a point ina fluid and atmospheric pressure jg 


called . 
(a) barometer pressure 
(b) air pressure 

(c) gauge pressure 

(d) bernoulli pressure 


430 Stoke's theorem states that 
(a) F=6nrv (b) F=Garv 
(c) F=6nnv (d) F=6xnv 


431 According to Bernoulli's theorem velocity and 
pressure . 
(a) are directly proportional to each other 
(b) are inversely proportional to each other 
(c) have no relation 
(d) cancel each other 


132 Streamlined objects move more easily 
through fluids than those of irregular shaped. 
The reason is that 7 
(a) turbulence is decreases 
(b) viscosity is increased 
(d) turbulence is increased 
(d) viscosity is decreased 


133 Bernoulli's equation includes as a- special 
case of 


(a) Hooke's law 

(b) Torricelli's theorem 
(c) third law of motion 
(d) Archimedes Principle 


134 Th i inuity is gi , 
Ath of continuity is given by the 
(8) DyAyyy = paAgv, (b) PrAaVy = poAyv, 
(2) PrAW2= pyAnvy (d) pyv, = P2¥2 
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135 If the cross-sectional area of the pipe 
decreases, the speed of the fluid increase 
according to 
(a) Venturi relation 
(b) Bernoulli's equation 
(c) equation of continuity 
(d) Torricuelli’s theorem 


136 Bernoulli's equation is applicable to points 
(a) ina steady flowing liquid 
(b) ina streamline 
(c) ina straight line perpendicular to 
streamline ” 2 
(d) in any non-viscous liquid 


137 An object immersed’ in a liquid in a tank, 
* experiences an upthrust. What is the physical 
reason for this upthrust? 
(a) The density of the body differs from that 
of the liquid 
(b) The density of the liquid increases with 
depth 
(c) The pressure in the liquid increases with 
depth 
(d) The value of ‘g' in the liquid increases 
with depth 


138 A boat moving at constant speed ‘v’ through 
still water experiences a total frictional drag F. 
What is the power developed by the boat? 


(a) dry = (b) Fv 
(o) AF (0) F? 


139 A spring obeying Hooke’s law has an 
unstretched laagth 50 mm and a spring 
constant of 400 N m’', What is the tension in 
the spring when its overall length is 70 mm? 
_(a) 8N (b) 28.N 
(c) 160N (d) 400N 


140 Awire stretches 8 mm under a load of 60 N. A 
second wire of the same material, with half 
the diameter and a* quarter of the original 
length of the first wire, is stretched by.the 
same load. What is the extension of this wire? 
(a) 1mm (b) 4mm 
(c) 8mm (4) 16mm 


141 The ventunimeter ts an instrument used for 
measuring the 
(a) viscosity of a liquid 
(b) flow speed of a liquid 
(c) compressibility of a fluid 
(6) specific gravity of aliquid 


142 Tornceli's theorem is expressed a3 
(a) vz =-{2g(h, +P) 
(b) v2 =4f2gh; +N) 
(e) vz =-Y29(h; - h2) 
(0) vz =Y2auth, - h) 


443 The arplane lift is based on 
(a) Archimedes pinaple 
(b) law of conservation cf momentum 
(c) Bernouti's pnnciple 
(4) law of conservation of energy 


144 The Venturi relation rs 
(a) Py + P2= 12 ov 
+ (0) Py-P2= 12 pv 
(c) Py +P2= ov 
(9) Py P2= ery 


145 A hydrometer ficats to a particular level in sea 
water. In fresh water, # ° 
(a) floats lower (b) sinks completely 
(c) floats higher 
(d) floats at the same leve! 


146 Venturimeter is a device used to measure 
(a) density of a fluid 
(b) speed of a fluid 
(c) pressure of a fluid 
(d) viscosity of a fluid 


i 147 In any fluid. the effect of decrease in pressure 


with the increase in speed in a horizontal pipe 
is known as . 

(a) Bernoulli's ect. (b) Venturi effect 

(c) Torriculli's sffect (d) shift effect 


148 The product of veocity and cross-sectonal 
area for a liquid flowing through a pipe is a 
measure of the 

, (a) rate of flow 
(c) fluid pressure 


(b) volume of fluid 
(d) fluid friction 
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i float in the liquid to 
me “as Leese wetans of which the specie 
gravity of the liquid may be ieee 
(a) hydrometer (b) barometet 
(c) siphon (9) lactometer 


450 The velocity of liquid below whicl 
laminar is called 
(a) relative velocity 
(c) critical velocity 


‘nits flow is 


(b) escape velocity 
(9) terminal velocity 


1 equation in fluid dynamics that 
™ Pee messite fluid speed and height is 
(a) equation of continuity 
(b) Bernoulli's equation 
(c) Stoke's equation 
(d) mass-energy equation 


152 The product of cross-sectional area of the 
pipe and the fluid velocity at any point along 
the pipe is equal to 
(a) zero 
(c) aconstant 


(b), flow rate 
(d) a variable 


153 The smooth and steady streamline flow is 
known as 
(a) turbulent flow 
(c) regular flow 


-(b) laminar flow 
(d) irregular flow 
154 Blood is 

(a) a compressible fluid 

(b) an incompressible fluid 

(c) non-viscous fluid 

(d) nota fluid 


455 Density of blood is 
(2) equal to water 
(c) less than water 


(b) greater than water 
(d) zero 


156 Blood pressure of a person 
(a) increases with age 
(b) decreases with age 
(c) have no change 
(4) stops with age 


157 The pulsating outflow of blood from lhe heart 
by alternate systole and diastole is smoothed 
‘out by 
(a) the blocking action of the heart's valves 
(b) the viscosity of the blood 
(c) the effect of gravity 
(d) the elasticity of the blood vessels 


ee 


* — (d) density of blood 


458 At high altitudes, the blood flows out of nose 
and ear because i F 
(a) blood pressure increases at high altitudes 


(b) percentage of oxygen in the air Increases 
(c) atmospheric pressure decreases there 
decreases at high 
altitudes 
d pressure is measured in 
(b) mm 
(d) cm 


459 Human bloos 


(a) Nm? 
(c) pascal 


0 Hi centration of red blood cells 
we Heh ete viscosity of blood from - 
(a) 2-3 times that of water 
(b) 3-4 times that of water 
(c) 3-5times that of water 
(d) 4-5 times that of water 


461 The systolic pressure is about 
(a) 115 torr (b) 120 torr 
(c) 125 torr (d) 130 torr 


462 For which position, will the maximum blood 


pressure in the body have the smallest: 


value? 

(a) Standing up right 

(b) Sitting relaxed 

(c) Lying horizontally 

(d) Standing on one’s head 


163 The rate at which blood is delivered to the 
patient in a transfusion depends on 
(a) height of the blood level in the suspended 
container 
(b) volume of the container 
(c) shape of the container 
(d) material of the container, 
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SECTION C » 

THERMAL PROPERTIES 
OF MATTER. 


In this section, you will learn about: 
1. Thermometry and Calorimetry 

2. Gases 

3. ~~ Vapours 

4. Thermodynamics 
5. 


. Thermal conduction and Thermal Radiation ‘i . 
ee 


75 
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TEMPERATURE SCALES 


There are many t = 
shavchange ta lenath ela = jnermometers, For example, a mercury-in-glass thermometer makes use of 
resistence thermometer makes mn ot mercury confined in a capillary tube of uniform bore; a platinum 
reriperesite: use of the increase in the electrical resistance of platinum with increasing 


In order to establish a temperat ; ; . 
point, the steam point, the triple point. Scale, it's necessary to make use of sag polis, suchas the lee 


The ice point: whi , eens aa : - : 
e ice point [at which pure ice can exist in equilibrium with water at standard atmospheric 
pressure] : 


The steam point [at which Pure water can exist in equilibrium with its vapour at standard 
atmospheric pressure] . ark 


The triple point [at which Pure water can exist in equilibrium with its vapour at standard 
atmospheric pressure] : . . 


, 


For the measurement of temperature, different scales are in use: 


1. Celsius scale . 
2 Fahrenheit scale F ’ é 
3. Kelvin scale : 


The thermodynamic scale of temperature is independent of the properties of -any particular 
substance and is there an absolute scale of temperature. It is identical with the scale based on the 
pressure variation of an ideal gas at constant volume. ‘ . . 


The Celsius temperature T,, is related to the absolute temperature T (in Kelvin, K) according to the 
given equation, for which 0°C corresponds to 273,15 K. The size of a degree (unit change in temperature) 
on the Celsius scale equals the size of a degree on the absolute scale. : 

To=T-273.15 ae 

The Fahrenheit temperature T, can be converted to degrees Celsius using the given equation. 


Note: 0°C = 32°F and 100°C = 212°F. : ‘ . 


Tr= eT + 32°F ‘ 


CONCEPT OF AN IDEAL GAS AND THE IDEAL GAS CONSTANT ; 
A ideal gas (or perfect) gas - a gas which obeys the gas laws exactly. The behaviour of such a gas 


can be expressed as: 
PV =nRT ~ ; = 

A gas which obeys this equation must be subject to the assumptions inherent in the kinetic theory of 
gases. In particular, there would be no forces between the molecules of such a gas and therefore the 
internal energy of such a gas would be exactly kinetic and would depend only on its temperature. 


. THE KINETIC THEORY OF GASES ‘ . : 
Let a gas be contained in cubical container. This molecule will have ‘an x-component of momentum 


mu, towards the wall. The molecule will eventually reverse the direction of its momentum by colliding with 
the wall. Since the collision will be elastic, it will rebound with the same speed so that its momentum will 


Now be - muy. 
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molecules and they are moving randomly, therefore 


Since there are large number of 
1s 
pe zee" 

THE MAXWELLIAN DISTRIBUTION OF MOLECULAR SPEEDS . 


On the basis of statistical mi 
below 


Fig. 3.2 
This curve, known as the Maxwellian distribution of molecular speeds, agrees well with that obtained 
_ by experiment. Theoretically: 


G:F Ve =1:113:123 


where 
C, = most probable speed 


= mean speed 


Ve = Foot mean square speed 


echanics, the speeds of gas molecules are distributed as illustrated : 


Avogadro's Law 


The law was announced In 1814 and was well established before the kinetia theory was developed. it 


PiVy= ART, and PLV, = ART, 
For equal volumes at the same pressure PiV; = P2V>, and therefore, 
ORT, = ARTZ 
If the gases are at the same temperature, then T, = Tz and therefore, ny = n3. 


Thus, equal volumes of two gases which are at the same temperature contain the same number of 
moles. It follows from the definition of mole that the gases also contain the same number of molecules. 
Thus, under the condition to which Avogadro's law felates ,the number of molecules in each gas is the 
same. 


The change In length AL of a solid, due toa change in temperature, is proportional to the change in 
temperature and the initial length of the object The Proportionality constant a is called the average | 


coefficient of linear expansion and equals the fractional change in length per degree change in 
temperature. 


alL=alaT - 


any : 
**UaT 2 


or 


The change in volume of a solid at constant Pressure is proportional to AT and to the original 
volume. The constant of proportionality p is the average coefficient of volume expansion. For an isotropic 
solid, § = 3a. 

V=BVaT 
The specific heat of a substance is the heat capacity per unit mass. Each substance requires a 


specific quantity of energy to change the temperature of 1 kg of the substance by 1.00° C. Heat capacity, 
C, refers to a sample of a material while specific heat, c, refers to a unit mass of a material. 


-.a 
“maT 
The energy Q that must be transferred between a system of mass ‘m' and its surroundings to 
produce a temperature change AT varies with the substance. 
Q=mcaT , 


Calorimetry, a technique to measure specific heat, is based on the conservation of energy in an 
isolated system. Qh; will be a negative quantity because energy leaves that Part of the isolated system; 
and Qcojg will be a positive quantity because energy is entering that part of the system. The negative sign 
is required so that each side of the equation will be positive. 


c 


Qco4 = ~Qhot 


Latent heat, L is a thermal property of a material that determines the quantity of energy Q required 
to change the phase of a unit mass of that substance. The phase change process occurs at constant 
temperature and is accompanied by a change in intemal energy. The value of L for a given material 
depends on the nature of the phase change (e.g. solid to liquid, Ly or liquid to vapor, L,) and the thermal 


properties of the substance. 
Q=+mL 7 
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ZEROTH LAW OF THE THERMO! 


It two bodies A and B are in therma 
and C are also in thermal equilibnum. 


DYNAMICS 
equilibrium 


deals with eq 


and Band C are als 


Tem 
al temperature ‘Since Ni 


0 in thermal equi ibrium, 


is measured using a 


re |S 
pera 10 thermometer is ideal, 


| librium u We range. 
ne eh Seal thermometer shall have infinite temperatu! 
therefore we have large number of thermometers. ree = 
Principle . 
u °C (with compressed N2) 

Sara ter Linear expansion 735°C to +500' C ( 

4, Mercury thermomete! nen 

2. Constant pressure gas thermometer AV « ST pitin 600 K 

3. Constant volume gas thermometer AP & AT ae a0 

4. Platinum resistance thermometer AR x AT 5 cae : 

5. Thermocouple thermometer emfe=aT+ pT? ae : 

6. Pyrometer Radiation theory 

In mercury thermometer 
ficient. 


aT gal: is the formula em 
lp a 


dn constant pressure gas thermometer, 


V x 273 
at= ft 


0 
Y= a for ideal gases. 


In constant volume gas thermometer, 
ge neh. 2k 
~ Prrigte point Y Prrpte point 


In platinum resistance thermometer, 


~  qis thermal coefficient of resistance. 


curve supplied by the manufacturer or a 
used to form thermocouple. 


2 

emf e=aT + 
Pyrometer uses Stefan's Law 
Intensity E= a a 


Relation between Different Temperature Scales 


Cc _F-32_R_R,~460 : 
700-180 “80"~ 212 
C- °C (degree Celsius) 


ployed, a is linear expansion coeff 


In thermocouple thermometer, scale is non-linear. Temperature is either matched with a standard 
digital display is provided. a and f depend upon the materials 


° Thermal 
F ~» °F (degree Fahrenheit) of Matter Bf 
R -» Reaumer 


Ra — Rankine 


Triple point of water 273.16 K or 0.16°C. The temperature of h body 
ater ‘i 5 37" u 
~40 °C =~ 40 ef. 574.25 K + 574 25°F - =p 
Barometric Formula 


P=P, eMONRT vp, ‘ 
. ere 
'@ M is molar mass, his height, P, is pressure at h= 0 


R=pwih 
| being characteristics length - 


Production and measurement 
; tof 
very high temperatures is called “pyromey” ‘emperatures is called “cryogenics" while measurement of 


Ideal gas equation PV = ART 
n= number of moles 
R= 8.314 J mor!" 


Ideal gas is a gas which always obeys the equation PV = nRT. 
Force exerted by the gas ; 


Feast 
PressureP =4,=1 p42 
273? is 
aly 
PV=aMv 
pv=inmv2,. 
=gNmv2 
where N = total number of molecules/atoms ~ 
‘i =F - SPV __ [SRT ° ; 
me = "\fi5 REV 


M-— molar mass 


Number of collisions exerted.by a gas/unit area of the wall surface per unit time N = Neversge 
Fs a 


_» fOKT_.. [ORT 
where Vaverage = \/ am = \f aM ™ ismass of a single molécule. . 


Relative number of gas molecules traversing distance x without collision is N ="Noe™™ whers 
1 
az ii = 
Yanan is mean free path, n = number of molecules per unit volume and Is effective diameter of the 
molecule. 
Kinetic energy 
elie. PS 
K=2 wg ‘ile pont 279.16 
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u y= constant 
Pog o PV 
: 2 aT 
Pav, oO pal. ‘ew™ 
ge cata perature and pressure equal volumes of all gases contain equal number of 
AL he Bane temperature 
molecules: 
Gri! Jon 
oe fe wai allowed to diffuse into each other, the 
pressure and temperature are 
Unilin aie caved packilett to the square root of the density of the gas. 
rate of Ctusior of eas 98S te 


EVR 


1 
Dtusion coefficient D = 5 i\grerape 
Datton’s Law of Partial Pressure ‘ 


‘The pressure exerted by 2 mature of several gases equals the sum of the pressure exerted by each 
pas occupymng the sare volume as that of the mixture. 


P=P,-P,*... 
ext _. [eRT 

Yeveage = \ xm ~ \) aM 
_.. fet_.. [2RT 

Vnost propane = Wm \ 


Maxwell's Speed Distribution 
n 
an = 43H [55] eet oy 


Van der Walls' Equation of Stage 
(P+) v-b)= RT Yorone mole) 
or P ra 
er (V - nb) = nRT for n moles 
Verncai = 3b, Poel ™ 553 
Tonea= 27957 Ty 
where Tas Boyle's temperature and Tp = i. 


, 


The amount of heat need, 
pressure of 1 alm called a caigna. 73% ih temperature of 19 of water by 1°C (14 5°C to 155°C) at a 


SPECIFIC HEAT CAPACITY (c) 
Its the amount of heat required {0 raise the temperature of a unit mass of substance by WC. 
sQ 
C= rao Where 40 is rise in temperature 
Latent Heat 


It is the amount of heat fequired to change the state of unit mass of a substance from [quid to 
vapour or solid to liquid without changing the temperature. It is cf two types: latent heat of fusion 
‘(solid — liquid) and latent heat of vaporisation (liquid -» vapour). 


Latent heat of fusion of ice (water) = 80 cal g’ 


L =40 
Latent heat of vaporisation of water = 537 cal g”' practically taken to be 540 cal g™' 


Heat of Sublimation 
Amount of heat required to convert a solid (unit mass) directly to vapour (gas). 
Hoar frost is reverse of sublimation. Freezing of clouds is an example. 
Regulation is the melting of ice under Pressure and its resolidification when pressure is removed. 
Variation of melting point in solids and boiling point in liquids (T,) is given by 
dP Jb 
GT What = Vintiad 
Mechanical equivalent of heat 1 calorie = 4,186 J (practically taken to be 4.2 J). 
Law of Calorimetry . 
If no heat is wasted to the surroundings then heat gained is equal to heat lost when two bodies are in 
contact. 
Thermal capacity or water equivalent W = me 
Specific heat of gases is of two types: specific heat of gases at constant volume (S,) and specific 
heat of gases at constant pressure (S,). 
8= [at lente ; 
and molar specific heat at constant volume ~ 
(Ba 
V™ (MAT Jeonstant volume 


‘. s,= [ar [constant pressure 
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ur 
and molar specific heat at constant press 


3a 
een, 


Mayer formula Cp ~ Cv= R 


N.B. that C, (adiabatic process) = 0 
Cc {isothermal process) =o 
Law of Equipartition of Energy 


“4 
fom in a gas, on an | energy (average) 3 kT/molecule 
n in a gas, on 
Each degree of freedom in a as, : 2 


average, contributes equa! 


or ; RT per mole. 
For a monatomic gas 5 
C, 
5 eel) 
c,=$R:6,=5ROd1=T, 
m = 3 (all transnational). For a diatomic gas 


=$-167 


Number of degrees of freedor 
7 - 

Cc, = $n, 6,= 5 Rand y= 75 = 14 

(3 translation + 2 rotation), assuming molecules do not 
ber of degrees of freedom = 7. 


t vibrate. 


Number of degree of freedom = 5( 
- There are certain gases which do vibrate. In such cases, num! 


7 9, Cr _9_ 
C25 RC, =F RG = 7= 129. . 


For polyatomic gases number of degrees of freedom = 6(3 translation, 2 rotation and 1 vibration) 


Cy 4 
C,=5R,Cy=4R Y= = 5 ; 
If all the degrees of freedom (transnational, rotational and vibrational) are excited then for an 
N-atomic molecule (volume or network), number of degrees of freedom = (6N - 3). For an N-atomic linear 
molecule, number of degrees of freedom =(6N - 5). * 


Dulong Petit's Law . 
Specific heat of solids at constant volume = 3R or 6 cal mo~' °C". It is valid at high temperatures. It 
is based on the fact that there are 3N vibrational states for N molecules. : 


For a mixture of gases 


_ OP mix 
Yon Cy mix 
nyCy, +2C, 
mix Het 


Ce mix = Cy mix + R 
s e . - -' “ j 
: Pecific heat of H is maximum [3.5 calg”' 0°C""}. This is followed by water {1 cal gt °c"), tris 
‘minimum for Radon and Actinium (0.22 cal g’ °c}, 
Al low ter i ir 
mperature, specific heat C a Pin Superconducting range) and at high temperature C « T. 


, 
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Heat Transfer Processes 


Heat energy can be transferred in thr inguis : 
mo ; ee distinguished methods: conduction, convection and 
radiation, Conduction usually occurs in solids, eonvenion In fluids. Radiation does not require any 


medium. 


Thermal Conduction 
Let A area of cross-section of a conductor, I its length, K thermal conductivity, T, and Tz 


temperatures at two ends, then rate of transfer of heat £0 of thermal current is grven by 


© dQ. KAUT)-T2)__kadt « 
at P 1 ~ Ex 


Note that temperature gradient is negative. 

Comparing it with Ohm's law in electricity != VIR 
F _dQ ae 
ermal = “gt+ Vthernat = 14-T2 and Rinermat = RA 


Laws of resistance in case of thermal resistance in senes and parallel are alike their counterparts in 
electricity. It is believed that current carriers (free electrons) are perhaps heat carries also as all electrical 
conductors are also thermal conductors. In general, metals are better thermal conductors than liquid and 


gases as metals have large number of free electrons. 


Thermometric Conductivity (D) 
It is the ratio of thermal conductivity to thermal capacity per unit volume. Thus thermometnc 


conductivity or diffusivity is 


D= 4 where K -» thermal conductivity 


p — density 
C — specific heat 
Thermal conductivity K of gases 
pif 
K= 3 Vay ApCy 
=DpC, whereD= 3% 1s diffusion coefficient and 

; a= aoe is mean free path : 
‘ Vand‘n 


d— effective diameter of a molecule 
n> number of molecules/volume 


Wiedemann-Franz Law 
Wiedemann and Franz have shown that at a given temperature T. the ratio of thermal conductivity 


(K) to electrical conductivity (9) is constant. Thatis, ; 


Ke 
oT constant 
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enon done can be obtained Graphically. Suppose the pressure of a gas varies with volume’as shown 


The work done by the gas as its volume changes from Vy to V2 Is 


race to the other by the actual movement of 


Convection is transfet 
i in whieh heat IS wires medium. 4 
tis the prove sally fui) Convection rea} h gets heated moves upwards, covers heat to 
heated substance aicle of the liquid which 9 ¢ down at the heating point, gets heateg 
1d the pal oled, it comes OF hich resulls from difference jn 


te co 
When a liquid is hea ement and gets onvection, 1 
the other parties by bommay to cistnbule bes a pe od fluid is forced to move bya blower fan op V2 
*. However, i 2 
ne We J PAV'= Area of shaded region 
1 


ek tf 
and goes Baek natura convection” 


is called . 7 
densities. '$ C3 ee orced convection portional to the temperature difference 49 


pump. itis called ject is pro ; 
ion from an objec 
itis found that neat conse tid and the contact area A. That i The First Law of Thermodynamics 

between the object an a an 

i t. en the principle of conservation of e1 is stated with ref to heat and work, itis known as 

[ # ] = nAao where his a consian the first law of thermodynamics nenay, 2 Sieime ee teieren 
J Cenvection : 
4Q = AU + AW : 
sean directly from one body to another, without requiring a where AQ is the heat supplied to the system and AW is the work done and AU is the internal energy of the 
system and it is equal to the sum of KE. and P.E. of the molecules of the system. 


length 1 m to 10° m. Velocity ig 


lle or radiometer, bolometer, and - The change in internal energy depends only on the initial and final states of the system, and not on 


which heat is transferred 
baie netic radiation of wavel 
how the change was brought about. 


medium is called “radiation”. It is an electromag Teriocoule; thermopi 


equal to the speed of light. It can be detected by 
soon. 
Isothermal Processes 
ible Processes ae + 
Reversible direction by an infinilesimal change in the It takes place at constant temperature. . 
It follows fram the ideal gas equation that when a gas expands or contracts isothermally: 


It states that a process can be made to go in the reverse 
conditions which are causing it to take place. 
According to it, when the state of a system is changed reversibly: 
(i) the system is m thermodynamic equilibrium at every instant. 
(i) at the completion of the process, the system could be returned to its initial state by passing through 
the intermediate states in reverse order. ; 
In practice. it is impossible to produce a perfect reversible change. However, processes which take 
place very slowly and which do not involve friction are good reversible changes. 


PV = aconstant z 
For an ideal gas which is involved in an isothermal process, SU = 0 and the first law reduces to 


SQ = AW. It happens when: * 
(i) the gas expands and does’ external work AW, an amount of heat AQ has to be supplied to the gas in 


order to maintain the temperature. 
(ii) the gas contracts, work is being done on it and an amount of heat AQ has to be allowed to leave the 


gas. 
Above equation can be written as 
PiVy = P2V2 


External Work done by an Expanding Gas 


Consider a gas enclosed in a cylinder by a frictionless piston. 
Suppose that the piston is in equilibrium under the action of the force 
. Adiabatic Processes 


It takes place in such a way that no heat enters or leaves the system during the process. 


Suppose that the gas expands and moves the piston outwards 
When an ideal gas undergoes a reversible adiabatic expansion or contraction, then 


through a distance Ax. Where Ax is so small, it means ‘p' can be 
Considered to be constant. The external work done will be: 


AW = pA Ax 
le. AW = pAv ou 


Where AV is increase in volume of the gas. The total work 
Vi i done by 
the gas if its volume changes by a finite amount from V, to V2 wi 


Pv" = aconstant 


where 
= the ratio of the principal heat capacities of the gas. 


For an adiabatic process AQ = 0, therefore, AU = -AW. 


be: 
. ‘2 Thus, if the gas expands and does external work, its temperature falls. Conversely, an adiabatic 
Ws Joa : compression causes the temperature of the gas to rise. 
i " i : B Above equation can also be written as: 
WE pla V4) ar : 
. ee PVY=PpVy eee fo) 4 
PV = nRT applies to any change of the state of an idea! gas and can be expressed as: 


» 


In the general i 
‘ase, i’ graph between'p and V in available, Fig. 3.4 i 


Scanned with CamScanner 


ig i a eC 
saves (2) 


PMs _ PaV2 

at 
Dividing Eq (1) by Eq (2) gives 

rye te 


and/or when 
: a few atmospheres 
Real Gases ; vessures which are greater that they no longer confirm to the 
When real gases are subjects ee which they liquely. It atic theory of gases which assumes 
rie ae epee sear jas equation is consistent with Ne in : 
jeal gas equation. An i 
that. . . ; 
(i) there are no intermolecular forces. 


egligible 


paration. 


red with their se! 
oe 5 from gas to gas, 


(i) the volume of molecules is 1! . 
ee behaviour varie: 


ideal gas pot 
The extent of the departure from idea ics. 
gases carbon dioxide shows considerable non-idea! characteristi 
jodynamics: 
Thermal Equilibrium and the Zeroth Law of Thermody re rina contact, heat wil fw fom het 
brought Mature. This stage when both the bodies 


atures are Bay nth 
ees Same arerence is known as thermal equilibrium. The 
thermal equilibrium is temperature. 

in thermal equilibrium with a third body are 


When two bodies at different tempe! 
body to cold body until both the bodies ai 
attain the same temperature and there is no ener 
property which determines whether the bodies are 


i tely 
that two bodies which are separa iy 
also oe tun wih eact other. This is known as the zeroth law of acai © earanae 
ir bodies A and B are at the same temp: . | 
ir A ied a carrey taney sett en the body B will also be in thermal ee wth fie Dee 
otmesne tthe temperature of the body C is equal to body A, then B and C would al 


temperature. 
Enthalpy - 
The enthalpy H of a substance is defined by . 
H=U+PV cose (V) 
at constant pressure, and we shall 


anges in enthalpy take place J 
1s of the type. Let in some constant pressure process U increases 


Many processes which produce chi 
creases by H to H + AH, then 


be concemed only with enthalpy change: | 
to U + AU and V increases to V + AV. If, as a result of it, the enthalpy in 


H+ AH = U + AU+P(V + AV) (2) 
Subtracting Eq.(1) from Eq.(2) 
AH = AU+ PAU . (3) 
The term PAV in Eq.(3) is the work done by the substance as it expands against the cot 
~ pressure P. Therefore, from first law of thermodynamics: 


instant 


4Q=AU + PAV . saves (4) 
Comparing Eqs.(3) and (4) o 
4H= AQ _— atconstant pressure wees (5) 


; It follows from Eq.(5) that: 
. *  4H> Oforan endothermic reaction at constant pressure. 
+ AH=O for an adiabatic process at constant pressure. 


but of the common 


+ AH <0 for an exothermic reaction at constant pres Thermal Properties of Matter: 89 
Sure 


Equation (5) provides two other Useful relationsh: 
ips 
Lye AHyy and bp = ate 


Heat Engines 


mechanical energy is converted to heat fncton, it can be done in such a way that ail the 
Sanplshed wih cnc encanta wat hat can 
ty. 


However, the converse ie. the cont 
tinual conversion of heat into, work, is neve cient 
device which converts heat into Uselul work is cated creo ere to mn eee t OOP tesa 
engine. 


In practice, we find that all heat enc 
: gines operate by taki 
(i) take in heat at high temperature king working substance around a cycle, and 


(ii) do work 
(ii) _ reject some of the heat at a lower temperature, 
Efficiency of a Heat Engine 
The efficiency ‘n’ of a heat engine is defined by: 
J “ne Fear vere doneinone cycle + 
leat taken in at higher temperature é 
It follows from first law of ths 7 
absorbed le of thermodynamics, that the work done is equal to the net quantity of heat 


Work done in one cycie = Q, - Q, . 
° _Q,-Q, . 
Thus. 1=—q— (for both reversible and irreversible heat engines) 


Ti-T2 
mT (for all reversible heat engines) 


where T, and T, are the Kelvin temperatures at which the heat is respectively absorbed and rejected. 


The Second Law of Thermodynamics 
“Itis a matter of common experience that: 
(i) no heat engine that works in a cycle completely converts heat intro work. 


(ii) when a cold body and a hot body are brought in contact with each other, heat flows from the hot 
body to the cold body. On the basis of these observations, second law of thermodynamics is stated as: 


rk without at the same time transferring some 


It is not possible to convert heat continuously into wor 
heat from a hot body to a cold body : 

The experience that heat cannot be completely converted into work is associated with the fact that 
heat is tundamentally different from other forms of energy. The heat energy possessed by a body is the 
energy of the random mations of its molecules. It is quite distinct from, say, the KE. the body has when it 
in moving. The KE. of a moving body represents the ordered motion which its molecules have 
Superimposed on their random motion. When we try to canvert heat into work, we are trying to change the. 


random molecular motion into ordered mation. The reason we cannot control the individual motions of the 
molecules. . 
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Hes 
@ fi Temperature 


Scale ol 
rmodynamics ture scale wer 


zt tifa temperal ticular S| 
Kelvin realized tha! erties of any Pal ‘ 
dent of the prop scale should be such that the ratio of ‘an, Wo 


would be indepen namic in in and re} 
 ehia suggested that Ine IP ne rao of the quantities of heat take lected bya | 
a it should be he same two temperatures. 
temperatures 07 ! between the 
reversible heat engine operating in heat Q, at temperature Ty and rejects heat Q2 at oye, 
$ : 


reversible heat engine take! 


¢ defined in terms of the efficiency of such an eng; 


Me 
ubstance. | 


Tho The! 


Wa 

temperature Tz, then 
. 12,2 
Ta 


The efficiency of such an engine is given by 


a Q,-Q2 ate 


Similarly zs 


Entropy 
The second law of thermodynamic is concerned with a quantity called entropy. It can be defined as- 


+ (1) 


AS= 20 (for a reversible process only) 


For the more general case of a reversible process in which the temperature is not necessarily 
constant and a system changes from an initial state (1) to some other state (2): 


asf? 


(i) Equations (1) and (2) are valid only for reversible processes. 

(ii), The entropy of a system depends only on the state of the system. When the entropy of a system 
changes, the change depends only on the initial and final states of the system, not on the particular . 
Process by which it was accomplished, nor on whether it was reversible or irreversible. 

(iii), Temperature T cannot be negative i.e. entropy of a system increases when it absorbs heat and 

decreases when it rejects heat. . 

For an adiabatic process there is no change in heat content, thus AS=0 

Processes which occur without change in entropy are called isentropic processes and therefore, 

reversible adiabatic processes are isentropic. 2 ‘ 

(v) Fora reversible isothermal process: 


(for a reversible process only) tae (2) 


(Ny) 


as=? ; 
(vi) For a working substance undergoing a complete cycle 
4S=0 (both for reversible and irreversible Processes) 


Temperature — Entropy Diagrams (T - S Diagrams) 


Suppose that during so: it 
sien ig Some reversible process the temperature and entropy of a substance vary in the 


Fig. 3.5 The signifeance under 
of area - 
The heal absorbed by the substance when its cnc raoies Q. 
is given 
. 1 t0 Sis given by Q, where 
Q= J s, Tds 
1 
ie. Heat absorbed = Area Of shaded region 


Whep a substance is taken through a 
entropy, and is therefore represented Ge ae ee af Mes the same temperature and same 


Fig. 3.6 The significance of the area of a closed loop ona T-Sdiagram 


Consider a gas undergoing the particularly simple 7 ‘ 
The cycle is represented both by a P - V curve and by aT Shae operation knawn as @ Camot cycie. 


Fig. 3.7 Carnot cycle of a gas represented by a P - A curve and a T - S curve 
We know that for a reversible isothermal process AS = Q/T and AS = 0 for a reversible adiabatic 


, Process. Thus, we can make the following analysis, in which AS,p represents the increase in entropy in 


going from At o B etc. 
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sion. SO 

Reversible igothermal expan: 

AoB 
=Q,/T 
SSa9 = ON : 
i sion. SO 
diabalic expan 

Reversible 3 
B2Cc 

Sap = : : 

; tion. SO 
ermal contract 

Reversible isot! 
c+D . 

Sap = O2T2 get 

A Reversible adiabalic contraction. 

D- 

Sap =0 

Q, 

Total increase in entropy = 7; + iT; 


: t Qy/Ty = Q2/T2, and the 
ic scale of temperature is defined in such a way that Q,/T; = Q2T2 Tefr 
i cota \g around the cycle is Zero. 


the total increase in entropy in goin 


rking in a reverse ie. they take in heat at 


at Pumps and Refrigerators 
pose, some external agency (an 


t engines wo! 
frigerators both act like hea 

a feds heat at a higher temperature, Foy Ms Pu 
to do work on the working substance of the hi 


Hei 


Heat pumps 
Jow temperature ai 
electric motor) has 


uw 


‘ 
— Z 
WeQ-@ 
| 
(aid 


Mefegerster cr heat pump 


Fig. 3.8 (a) The action ofa heat engine compared with 
(b) that of a refrigerator or heat pump 
aid The above figures compare the action of heat engine operating between temperatures T, and h 
‘with that of a heat pump or refrigerator operating between the same two temperatures. 
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MULTIPLE CHOICE QUESTIONS 


ich — thermomi it 
1 eT aes eler is called Spint 
(a) Alcohol thermometer 
- (b) Mercury-in-glass thermometer 
(c), Gas thermometer 
(d) Radiation thermometer ~ 


2 The base unit of temperature in SI is 
(a) fahrenheit (b) celsius 
(c) kelvin (d) rankine 


3. Which of the following is a clinical 
thermometer? 


(a) Gas thermometer 

(b) Mercury thermometer 
(c) Alcohol thermometer 

(d) Radiation thermometer 


4 Which of the following is standard scale of 
temperature? 
(a) Mercury scale 
(b) Platinum resistance scale 
(c) Gas scale 
(d) Alcohol scale 


5 What is world's average surface air 


temperature? 
(a) 5°C (b) 10°C 
{c) 15°C (dy 20°C 


6 Which of the following devices are used for 
measuring temperature? 
(a) Thermocouples (b) Thermistors 
(c) Thermometers (4) Allof these 


- 7 ‘Which of. the following is a non-contacting 


device that intercepts and measures thermal 
fadiation? 

(a) Thermometer 
(c) Voltmeter 


(b) Pyrometer 
(d) Lactometer 


8 At the temperature of -273 °C, pressure of a 
gas at constant volume becomes zero. This 
specific temperature is called 
(a) freezing point 
(b) critical temperature 
(c) absolute zero 
(d) terminal point 


9 Bin phenomenon of Brownian motion shows 

(a) molecules exrst and can be seen as bright 
dots moving about 

() molecules move about randomly at high 
speeds 

(c) smoke particles behave as molecules 

(4) smoke particles can be used as models of 
ait molecules 


10 Diffusion of gases occurs because the 
molecules of the 
(a) gas present in a higher concentration 
exerts a high pressure 
(b) gases are different 
(c) gases attract each other 
(d) gases move about randomly 


11 According to the kinetic molecular theory, the 

Pressure exerted by a gas is caused by the 

(a) gas molecules colliding with each other at 
high speeds 

(b) bornbardment of the gas molecules on the 
wails of the container 

(c) random motion of the gas molecules 

(4) gas molecules being very far apart from 


each other 
42 What should be the shape of an ideal 
. thermometer? i 
(a) Sphencal (b) Cubical 
(c) Cylindrical (d) Rectangular 


13. Which one is the primary standard for 
ternperature measurement? 
(a) Resistance thermometer 
(b) Mercury-in-glass thermometer 
(c) Constant volume gas thermometer 
(d) Pyrometer 

14 The normal human body temperature in 
Fahrenheit scale is 
(a) 32°F. 
(c) 98.4 °F 


(b) 40°F 
(d) 212 °F 


15 Amercury thermometer has 
(a) low conductivity and low thermal capacity 
{b) high conductivity and high thermal 
. capacity 
(c) low conductivity and high thermal capacity 
(d) high conductivity and high thermal 
. capacity 
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16 Argon 


18 


20 


21 


. th 
ic gases W" 
are monoatomy 9 and 20 


neon 
and masses Of 


relative atomic 
espectwely, The rat 


number of atoms. of argon in one mole 
numberof ts ne mae 
number oF atoms 0 neon in one Mole 


(a) aways 2 

aways 1 
i 2 only if the gases are at the same 

temperature and pressure ee 
{4) 2only if both the gases are at 

temperature and pressure 

[ jecules of an ideal 

The average KE. of the molec pil 


id container is incre: 


happen to the pressure of 


gas in a closed. ng} 
a factor of 4. What 
the gas? 

{a) Itremains the same 
(b) increases by a factor of2 
{c) Itincreases bya factor of 4 


(d) Itincreases by 2 factor of 8 


A gas thermometer is more sensitive than a 
mercury thermometer because the expansion 
of gas for 1 °C rise in temperature is 

{a) five times as much as mercury 

(b) ten tmes as much as mercury 

(c) twenty times as much as mercury 

(d) hundred times as much as mercury 


Which one of the following temperature scales 
is independent. of the properties of any 
particular substance? 


(a) Kelvin scale 

(b) Gas scale 

(c) Thermodynamic scale 

(d) celsius scale 

‘What is the normal human-body temperature 
in Celsius scale? 

(a) 30°C (b) 36.9 °C 

(c) 98.4°C (4) 100°C 


‘What is the range of clinical thermometer in 
Fahrenheit scale? 

(a) 90°F to 110 °F 
(c) 90 °F to 120 °F 


(b) 95 °F to 110 °F 
(d) 95.°F to 120 °F 


Mercury-in-glass thermometers measure 
temperature in the range from 

(a) -10 °C to 120°C (b) -10 °C to130 °C 
(©) -10 °C to 140 °C (4) -10 °C to 150°C 


23 


24 


25 


26 


27 


28 


29 


30 


(a) 15% to 35% 


The value of Boltzmann constant is 


(a) 1.38% IK" 
(by 138+ 107° JK" 
(e) 138» 107 JK" 
(a) 138% 10°43" 


The value of Universal gas constant is 
(a) 8.314 J mol K! (b) 13.4 J mort ict 
(c) 81.34 J mol K' (d) 813.4.J morc 


Thermodynamics concerns its primarily With 

the 2 

(a) measurement of quantity of heat 

(b) physical effects of temperature change 

(c) conversion of heat into other energy 
forms 

(d) behaviour of gases 


Efficiency of a Carnot engine depends on 
(a) temperature 
(b) pressure 


(c) volume 
(4) the nature of working substance 


Efficiency of a Carnot engine can never be 
or 100% unless cold reservoir is at absolute 


temperature | 
(a) OK 
(c) 273K 


(b) 100K 
(4) 373K 


The efficiency of a diesel engine is about 
(b) 35% to 40% 
(c) 45% to 65% (d) 50% to 65% 

If volume of a gas is doubled without changing 
its temperature, the pressure of the gas is 

(a) reduced to half of original value 

(b) not changed é 

(c) reduced to one fourth of original value 

(d) doubled . “ 


Real gases obey gas laws only at 

(a) low pressure and high temperature , 
(b) high pressure and low temperature 
(c) high pressure and high temperature 
(d) low pressure and low temperature 


un 


32 


33 


34 


35 


36 


37 


38 


39 


To convert temperature from 
Fahrenheit scale, we use the om . 


(a) F=1.8°C +32 (b) F=1g+c_49 
(c) F=1B°C+32 (4) F=4g*¢_ 39 


On which temperature scale, a a i 
1/180 of the interval between the eer 3 
point and the boiling point? eae 
(a) Celsius scale (b) Fahrenheit scale 
(c) Rankine scale (4) Kelvin scale 


The Fahrenheit and Kelvin scales intersect at 
(a) 40 (b) 140 : 
(c) - 40 (6) - 140 


Which temperature is the absolute measure of 
temperature? 


(a) Thermodynamic temperature 
(b) Freezing point 

(c) Boiling point 

(d) Absolute zero 


What is the heat required in kilo-joulé's, when 


the temperature of 100 g of copper is raised 
through 20 K? Specific heat capacity of 


copper is 0.4 x 107 J kg”? K". 


(a) 0.4kJ (b) 08 kJ 
(c) 400 kJ () 800 kd 

What is the SI unit for thermal conductivity? 
(a) wk" (b) Wm? kK? 

(c) Wm? Kk" (a) Jkg tk? 


Which of the following is a thermodynamic 
temperature scale? 
(a) Celsius scale 
(c) Kelvin scale 


(b) Fahrenheit scale 
(4) Rankine scale 


In which temperature range, water decreases 
in volume with increasing temperature? 

(a) From 0°C to4°C 

(b) From 0 °C to 10°C 

(c) From 50 °C to 100 °C. 

(d) From 75 °C to 100 °C 


From any substance, the temperature and 
Pressure at which the material can coexist in 
all three states in equilibrium is called 
(a) critical point (b) tiple point 
(c) initial point (d) final point 


40 


41 


42 


43 


45 


Thermat 


Choose tha statement that agrees Ihe kinetic 

Molecular theory 

(a) Mclecutes co net exert force except 
Curing collision 

(D) There are large number cf melecutes in a 
findte space 

(C) Molecules sutfer elastic collisions 

(0) All of the above 


of Matter 95 


The volume cf a gas at constant pressure is 
Gaectly proportional to the temperature ‘as 
Measured on the 7 


(a) Celsius scale (b) Fahrenheit scale 
(c) Ketvin scate (¢) Baume scale 
Thermodynamics deals with 


{a) isolated systems. 

(d) The interactions among various parts of 
the system 

(c) the microscopic behaviour of a system 

(d) the interactions between system and 
Surrounding 

Anisotherma?change is one in which 

(a) temperature and pressure change while 
volume remains constant 

(b) volume and temperature change while 
pressure remams constant 

(c) pressure and volume change while 
temperature remains constant 

(d) pressure, volume and temperature ~ 
change 


The door of an operating refrigerator in a 
closed room is opened. After sometime the 
temperature of the room will be 


(a) lowered (b) raised 
(c) unaffected (d) become zero 
A perfect gas is one whose 


(a) molecules are massless 

(b) molecules are energetic 

(c) molecules are perfectly elastic 
(d) molecules are at rest 


An actual gas can behave like an ideal gas at 
(a) low density and high pressure 

(b) high density and high pressure 

(c) low density and low pressure 

(d) high density and low pressure 
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agai sult of 
suddenly pursts AS ar 
a eel fthe surrounding 


this temperature © 


(a) increases 
(b) decreases ani 
S| 
(c) remains com 
(d) may increase OF decrease 
ig the science ©! 
he following IS . 
7 paid the heat of chemical reactions 
m Ng 
in) jeal changes? 
E rpeanomel (bd) Calorimetry 
a Telemetry (d) Photometry 


1 if hwo systems are in 
th a third system, they 


49 Which law states thal 
librium with each 


thermal equilibnum wi 
are also in the thermal equi 


+ other? 
(a) Third law of thermodynamics 


(b) Second law of thermodynamics 
(c) First law of thermodynamics 
(d) Zeroth law of thermodynamics 


50 Which of the following 1s defined as the 
amount of heat required to raise the 
temperature of 19 of water by 1°C? 

(b) Electron volt 


. (a) Joule 
(c) Calorie - (d) BTO 
51 One calorie equals to 
(a) 124 (b) 224 
(c) 3.2J (d) 4.2J 
52 The Sl unit of heat capacity is . 
(2) kgJ (b) kg J 
(e) se" (6) kg 1K" 


53 The temperature of a certain substance in 
Celsius scale of temperature is 800 °C. In 
Kelvin scale, itis . 

(a) 173K 
(c) 1073 K 


(b) 931 K 
(d) 1193 K ° 


54 The temperature of 1 kg of hydrogen gas is 

the same as that of 1 kg of helium gas if 

(a) the gases have the same internal energy 

(b) the gas molecules occupy equal volumes 

(c) the gas molecules have the same root 
Mean square speed 

(d) the gas molecules have same mean 
vansiational KE. 
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56 


57. 


5 


5 


netic theory of gases ma 
The simple Kinch” Te xprossion relating fe 


to derive 
poe p to the density p of a a 
prdpxcl> 

2, 

In this expression, what does <c*> represents 
(a) the average of the squares of the Speeds 
of the gas molecules 

(b) the squares of the speeds of the gas 


molecules 7 
(c) the root mean square speed of the gag 


molecules 
(d) the square of the average speed of the 


gas molecules 


The molecules of an ideal gas at absolute 
e T have a root mean square 


eae The gas is heated tg 
temperature 27. What is the new root mean 
square speed of the molecules? 

(a) V2G.ms. (b) 2V2 cms 

(c) 2¢ms (¢) 4erms, 


The density of argon at a pressure of 
4 x 10° Pa and at a temperature of 300 K jg 


~ 4.60 kg m™. What is the root mean square 


9 


molecules at this 


speed of argon 
temperature? ; 

(a) 216ms" (b) 306mst 
(c) 376ms" (g) 43amst 


The transfer of thermal energy between 
regions of matter due to a temperature 


gradient is called 
(a), conduction 
(c) radiation 


(b) convection 
(d) sublimation 


Which is the heat transfer mode between an” 


object and its environment due to circular fluid 
motion? 

(a) Conduction 
(c) Radiation 


* (b) Convection 
(d) Mass transfer 


Which of the following is heat transfer by 
means of the emission or absorption of 
electromagnetic radiation such as sunshine? 


(a) Conduction or diffusion 
(b) Convection 

(c) Radiation 

(d) Mass transfer 
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ng ts 
equation? the Wdeal gas 69 A heat engine with 100% efficiency would 
(a) PV =nRT (b) Pv = apt have to : 
te) V_oR T (a) do ro work 
rie 6 (d) PVacn (b) be at uniform temperature 


Root mean square vel 
cals lCcity Of molecules of 


(a) square root of mean velocity e 


(b) square toot of the me; C 
velocities net 


(c) square of the mean of 
beat ta the square of 


(4) square of mean velocity 


Let at constant temperature, the Pressure of 


“an ideal gas be doubled, so that the new 


volume is 

(a) doubled the original volume 

(b) same as original volume 

(c) reduced to half the original volume 

(d) reduced to two times the Original volume 
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A frictionless heat engine can 
efficient only if its exhaust nena 


(a) equal to the input temperature 

(b) less than the input temperature 

(c) o°c 

(@) OK a 


A diatomic gas contains only 
(a) translational K.E. (b) rotational K.E. 
(c). vibrational K.E..  (d) allof these 


By definition, a gas is said to be have 

undergone adiabatic compression when 

(a) no heat exchange occurs between the 
gas and its surroundings 


, (b) the gas is compressed quickly ae ct 


(c) the gas is compressed slowly 
(d) the temperature of the gas remains 
constant 


The flow of heat from hot body to cold body is 
an example of 

(a) adiabatic process 

(b) isothermal process 

(c) reversible process 

(d) irreversible process 
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(c) usa no heat 
(2) Gischarge of 0 °C 


Which law states nat a Change in the internal 
energy of a Closed thermodynamic system is 
equal to the difference between tne heat 
Supplied to the system and the amount of 
work done by the system on its surrounding? 
(a) Zeroth law of thermodynames 

(b) First law of thermodynamics 

{c) Second law of thermodynamics 

(d) Third taw of thermodynamics 


What is the reason for the large surface areas 

of radiators and cooling fins? 

(a) The heat current due to convection is 
Gwrectly proporonal to the surface area 

(b) The heat current due to radiaton 3 
Girectly propornena! to the surface area 

(c) The heat current due to conducticn rs 
Girectly propertenal to the surface area 

(8) The heat current due to evaporation ts. 
Girectly properucnal to the surface area 


On what factor the internal energy of a 


thermodynamic system depends upon? 
(a) History (0) State 
(c) Process (¢) Surroundings 


Ifa gas does 10 J of extemal work while 
expanding, then the change in Internal energy 


ts equal to 
(a) OJ (b) 10J 
(ce) -10 4 (d) 100 J 


Which kind of thermodynamic process is 
defined as with no heat transfer into or out of 
asystemie sQ=0. 

(a) Isobane process 

(b) Isochonc process 

(c) Isothermal process 

(d) Adiabatic process 


In which thermodynamic process, volume of 
the closed system undergoing such a process 
remains constant ie. AW =0. = 

(a) Isothermal process 

(b) Adiababe process 

(c) Isobaric process 

(d) Isochoric process 
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mic process: temperature 


aT? 


In which thermodyna! 
remains constant le 
(a) Isobane process 
(b) Isochonc process 
(c) Isothermal process 


tic process 


(d) Adiaba! 
amic process. enthalp: 


mi 
inset constant? 
(a) Isenthalpic process 
(b) Isolated process 
(c) Isobanc process 
(d) Isochone process 
lied to a metallic sphere, 
which one of the following changes will occur? 
(a) The mass of the sphere Weta 
(b) The volume of the sphere biter . 
(c) The density of the sphere increas 
(d) The internal energy of the sphere 
increases : 


y of 


When heat ts SUPP! 


The specific heat capacity of a substance is 

the amount of heat required to 

(a) raise its temperature by 1K 

(b) raise the temperature of 1 kg of the 
substance by 1K . 

(c) melt 1 kg of the substance 

(d) boil 1 kg of the substance 


When a 0.24 kg brass cylinder is heated using 
a 2.0 KW healer, its temperature increases 
from 30 °C to 100 °C in 32 s. What is the 


specific heat capacity of brass? 
(a) 1255kg"K" — (b) 169 kg" K* 
(c) 3815kg 1K! (d) 4000 kg K™ 


A cup of coffee at 80 °C is left to cool to 30 
°C. Ifthe heat capacity of the cup and coffee 
is 2.0 kJ K', how much heat is released 
during the cooling? 
(a)"0.04 kJ 
(c) 100 kJ 


(b) 60 kJ 
(d) 160 kJ 


A 4 kg mass of copper of specific: heat 


capacity of 400 J kg”! K"' is heated for 160s , 


by a heater of power 200 W. What is the rise 


in temperature? - . 
+ (a)-10 K (b) 16K. 
(c) 100 K (d) 160 K 
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87 


88 


89 


iccompanies evaporation 


cooling aways 
ae molecules coo! the liquid surface 
a the more energetic molecules leave thg 
Ay : 
she wer liquid molecules left in the 


{d) the escaped molecules return to the lquig 


Most cooking involves 


(a) adiabatic process 
(b) isothermal process 

(c) isobaric process 

(d) isochoric process 

fh parameter, internal energy of an 


depends upon? 
(b) Pressure 


(d) Mass 


On whic 
ideal gas 
(a) Temperature 
(c) Volume 

a thermal property of a material that 


quantity of energy required to 
a unit mass of that 


What is 
determines the 
change the phase of 
substance? ; 
(a) Specific heat (b) ‘Latent heat 

(c) Internal energy (d) Specific energy 


The term used for heat capacity per unit mass 


(b) specific heat 


is 
(a) latent heat 
(d) entropy 


(c) energy density 
The change in entropy for any reversible cycle 
is identically 
(a) infinite 

(c) positive 


(b) zero 
" (d) negative * 


How.many calories of heat are required to 
evaporate completely 19 of ice at 0°C? 

(a) 480 calories (b) 720 calories 

(c) 940 calories (d) 1170 calories 


Which law states that two given samples of an 
ideal gas, at the same temperature, pressure 
and volume, contain the same number of 
molecules? . 
(a) Charles' law 
(c) Avogadro's 


(b) Boyles’ law 
(d) Boltzmann law 


The number of molecules or atoms in a 
their 


(a) size 
(c) volume 


(b) pressure 
(d) temperature 


specific volume of a gas is independent of . 


91 The process In which 
the system Is called 
(a) isobaric 
(c) adiabatic 


(b) isochorie 
(4) isothermat 
92 The rafio between the e 


some process and 
result is the mee 


(a) specific heat 

(b) mechanical equivalent of 

(c) kilocalories oles 
(d) triple point 


Nergy dissipated 
at thal appears we 


93 Whenever a system is com, 
€ mad 
cyclic process, the work tone dt ag te 
complete cycle ts 


(a) is zero 
(c) is negative 
(d) depends upon the path followed 


(b) is positive 


94 When a fluid in a cylinder expand: 
Be ‘a i is 
nae 'd’ against a piston aca ines 
is exerting a constant pre: 
done Is equal to Pisses Pe the wor 
(a) Pad 


(c) PdiA 


(b) PAYd 
(a) Pua? 


95 In general, work done on 
Hi or by a gas depends 


. (a) the initial state only 
(b) the final state only 
(c) the initial and final states 
(4) the initial State, the final state and the 
path 7 


96 A. stand: it ibrati 
: peered a Point for calibrating a 
(a) boiling point of water 
(b) metting point of ice 
(c) temperature of steam 
(d) triple point of water 


97 The gas thermometer is taken as the primary 
standard because 
(a) thermometers are easily reproducible 
(b) readings can be accurately taken 
(c) no corrections are necessary 
(d) it produces he thermodynamic scale 


98 Mean free path in a gasis the 
(a) distance travelled by a molecule before 
hitting a wall 


No heat enters or leaves 
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(d) average distance 
hone travelled by a molecule 


(c) average distance travelled between 
molecules between two successive 
Collisions is 


(9) root mean square velocity 


99 The heat required to sublime one mole of the 
Substance 
peebarier at standard temperature and 
(a) latestheat . 
(b) specific heat 
(c) heat of sublimation 
(0) heat capacity 


100 The gas temperature is increased from 27 °C 
to 127 °C. What is the ratio of mean kinetic 


energies? 
(a) 4 (b) 473 
(c) 9/10 (8) 109 


101 In the gas equation PV = nRT, V 
li = aRT, is the 


(b) 1 Lof gas 
(d) 1 kg of gas 


(a) 19 ofgas 
(c) 1 mol of gas 


102 What is the intemal energy of a mono-atomic 
ideal gas? 
(a) Potential only 
(b) Partly kinetic and partly potential 
(c) Kinetic only 
(4) Neither kinetic nor potential 


103 The highest efficiency of a heat engine whose 
fow temperature is 17 °C and the high 


temperature of 200 °C is ? 
(a) 20% (b) 30% 
(c) 35% (d) 40% 


104 If the number of gas molecules in a cubical 
vessel is increased from N to 3N, then its 
pressure and total energy will be 
(a) half (b) double 
(c) three times (0) four times 


105 Below which temperature gas can be liquified 
by increasing its pressure? 
(a) Neutral temperature 
(b) Boyle temperature 
(c) Critical temperature 
(d) Absolute zero 
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a its mean 
Ifthe gas pressure is increased, then 
106 
free path ree 
(a) zero me 
(c) infinite () . 
he kinetic theory 0! 


ing 
nich of the following 
107 On wi ig not applicable? 


a ke particles 
b) Smo! 
Water vapour ( = 
, ‘ Bound particles (a) Free electro 
108 Whatis the triple point of ve 
(a) 273.15 K (p) 
(c) 100K (d) 0 
nergy is 
of. equipartition of ener 
109 nek to the system whose constituents iz 


are 

{a) atrest 

(b) in orderly motion 

(c) inrandom motion 

(d) moving at constant speed 


410 During solidification, the temperature . 
(a) remains constant at the freezing point 
(b) increases at the freezing point 
(c) decreases at the freezing point 
(d) decreases at the melting point 


411 The presence of impurity 7 
(a) enhances the freezing point of water 
(b) lowers the freezing point of water 
(c) keeps the freezing point of water constant 
(d) lowers the boiling point of water 


112 When.a solid is melting, the temperature 
remains constant even though heat is being 
supplied because the 
(a) heat is being used to break up the 

intermolecular bonds ‘J 
(b) solid is not absorbing any heat 
(c) molecules are moving faster 
(d) molecules are farther apart 


113 When a liquid changes into a gas at a 
constant temperature, the temperature is 
known as its 
(a) absolute zero (b) boiling point 
(c) evaporation point (d) dew point 


114-When 0.5 kg of aluminium is heated using a 
1.5 KW heater, the mass of aluminium 
changes complgtely into liquid in 2.1 minules. 
During this time, its temperature remains 


A 


415 If the specifi 


—~(a) remain constant 


0 °C, What is the specific latent 
f aluminium? 

(b) 6.3 kd kg™ 

(d) 378 kd kg”! 


constant at 66 
heat of fusion o! 


4 
(a) 3.0kJ kg 
-1 
(6) 94.5 kd ko 
ic latent heat of vaporization of 


rt h heat 
14.kJ kg”, how much heat will be 
en is 274 M0 kg of oxygen is boiled off 


int? 


oxy 
absorbed when 


at its boiling poi 
(a) 14kd (b) 64 kd 
(c) 140kd (d) 642 kd 


f an ideal gas‘ 
ure and temperature © gasis .. 
116 Ihpre ss Jume is halved, the number of 


doubled and vol 
the gas molecules 


(b) become half 
(c) become double 
(d) become three times 
Vv 
117 The expression ad , represents 
(a) number of moles of the gas 
(b) number of molecules in the gas 
(c) total mass of the gas 
(d) density of the gas 


Change in internal energy of an ideal gas is 
AU = nC, AT. This is applicable for 

(a) isochoric process only 

(b) all processes 

(c) a process where AT is positive 

(d) a process where AT is negative 


118 


119 A given quantity of an ideal gas is at pressure 
P and temperature T. What is the isothermal 


bulk modulus of the gas? 


. (a) 23P (b) P 
(c) 32P (d) 2P 
120 If temperature On Celsius scale is 50°C, the 
temperature on Fahrenheit scale will be 
(a) 102 °F (b) 108 °F 
(c) 112°F (d) 122 °F 


121 A metal bull-bearing of specific heat capacity , 


c, moving with speed v, is brought to rest. All. 


its KE. is converted into thermal energy which 
jt absorbs, causing a temperature rise 
40. What was the value of 'v'? 


s 
(a) 540 (b) 2cao 
(c) Yeao (0), -V2ea0 + 


122 The temperatur 
increased by isonet, e ey Sie 
scale How is the temperature. a 
expressed on the Kelvin scale? mee 
(a) A0 + 373 (b) 40 + 100 
(c) 40 +273 (d) a0 


123 If the pressure in a closed vi f 
esse! ced 
by drawing some gas, the mean fiee conn 
the gas molecules ane 


(a) decreases 

(b) remains constant 

(c) increases 

(d) first increases then decreases 


124 Which one of th 
maximum root mean ges roaee 
(a) ‘Hydrogen (b) Nitrogen 
(c) Oxygen (d) Carbon dioxide 
125 Significant motion for the molecules of a 
monoatomic gas is 
(a) rotatory (b) vibratory 
(c) translatory (d) random 


126 ‘In an tsochoric process , there is no 
(a) work done 
(b) internal energy change 
(c) volume change or work done 
(d) heat exchanged 


127 The thermal inertia of a thermodynamic 
system is known as its - 
(a) entropy 
(b) enthalpy 
(c) isothermal conduction 
(d) adiabatic conduction 


128 In an isobaric process, there is no 
(a) pressure change 
(b) internal energy change 
(c) heat exchanged 
(d) volume change or work done 


129 Identify the irreversible process. 
(a) explosion of a bomb 
(b) slow expansion of a gas 
~ (c) slow compression of a gas 
. (d) slow compression of an elastic spring 
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130 In the free expansion of a perfect gas, there 
is no 
(a) work done 
(b) heat exchanged 
(c) internal energy changed 
(d) ail of the above 


131 Efficiency of an ideal engine can be 
100% when . my 
(a) working substance is highly active and: 
pure 
(b) working substance isin abundance , 
(c) temperature ef source is very high 
(d) temperature of sink ts 0 K 


132 Gas law PV’ = constant is for 
(a) adiabatic changes 
() isothermal changes 
(c) isobanc changes 
(4) isochone changes 


133 Mean free path of a gas molecule is inversely 
Proportional to its 
(a) volume 
(c) temperature 


(b) pressure 
(d) size 


134 First law of thermodynamics is a special case 
of 
(a) Boyle's law 
(b) Charles’ law - 
(c) law of energy conservation 
(d) Stefen-Boltzmann law 


135 The interna! energy of the molecules in an 
isothermal change 
(2) increases (b) decreases 
(c) does not change (d) becomes infinite 


136 There are ‘n’ number of molecules per unit 
volume in a space. The gas temperature is T. 
What will be the gas pressure? . 


(a) nRT (b) nKT 
oe a 


137 In a given process of an ideal gas, AW = 0 
and AQ < 0. Then for gas, the 
(a) temperature will decease 
(b) volume wil! increase 
(c)_ pressure will remain constant 
(d) temperature will increase 


ee | 
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unt of mechanical work done 
completely? 

(b) 424 

(0) 336 J 


t scale Is 100 °F. 
scale will be 


Wat is the amo! 
ase tomelt19 of ice 
(a) 4.24. 

(c) 805 
Fehrenheit 
mperature on elsiuS 


a ron temperature 07 Cc ast AC 
35.8°C ( : 
i 39.8°C (d) 41,8°C 
kin 
140 The total gain in entropy of the working 
substance in a Camotcycieis 
(a) positive (b) negative 
(c) infinite (d) constant 


141 Why freezer in & refrigerator is located in the 
top section? 
(a) Motor is not affected ; 
(b) Heat gained from environment is less 
(c) The entire chamber of freezer is cooled 
quickly ee 
(d) Heat gained from environment is more 
142 Which of the following has negative specific 
- heat? 


(a) Ne (b) CO2 

{c) O2 (d) Saturated vapours 
143 Entropy of universe is increasing day by day 

due to 


(2) power generating processes 
(b) energy used into work 

(c) depletion of ozone 

(d) all of the above 


144 The amount of heat needed per unit mass to 
* jaise the temperature of a system one degree 
af constant pressure is numerically equal to 
(a) the specific heat 
(b) the specific thermal energy 
(c) the specific heat at constant pressure 
(cd) the internal energy of the gas 


145 A heat engine can develop efficiency equal to 
100% if the temperature of the sink is 
(a) less than that of source 
(b) equal to that of source 
() OK 
(9) 0°c 


a 
as a heat source 
at a higher temperature than the 


‘ 
(9) as not have to participate 


e of the following relation is correct? 
tect = 4,185 g! Kt 

24180 J kg"! K™ 
tukg K" 

Ast kg KT" 


447 Which on 
(a) 1Calg” i 
(b) 1Cal g! bs 
(c) 4.18 calg °C 
(a) 4180 Calg °C 


ngines A an B have their sources 
isstiee stead 600 K and their sinks are at 


900 n 
30 Kand 300 K respectively. 
(a) They are equa ly efficient 


(b) Ais less efficient than B 
(c) Als more efficient than B 
(d) Their efficiencies cannot be determined 


If the temperature of the source and sink are 
increased by same amount, the efficiency of 
the engine $ 

(a) increases 

(b) decreases 

(c) remains unchanged 

(d) may increase or decrease 
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150 Which thermodynamic law states that the 
entropy of a perfect system approaches zero 
as temperature approaches absolute zero? 
(a) Zeroth law of thermodynamics 
(b) First law of thermodynamics 
(c) Second law of thermodynamics 
(d) Third law of thermodynamics 


451 What is the most probable velocity for a» 


mono-atomic gas? 


(a 4/3" (e) \/ 
(4/4 (d) Zero 


152. The behaviour of the gases that can be easily 


liquified is like that of the 
(a) triatomic gases 

(b) ideal gases 

(c) Van der Walls gases 
(d) dia-atomic gases 


| 163 a heat Capacity of a body depends 
(a) the heat given to it 

(b) mass of the body 

| (c) temperature raised 

| {d) material of the body 


Which one of the followin it esent 
units of the same physical want? (°Pr 
(a) Kelvin and joule * 


154 


(b) Kelvin and calorie 


(c) Newton and calorie 
(d) Joule and calorie 


How much ice will melt by 50,000 J of heat? 
(a) 1200 (b) 130g 
(c) 140J (8) 150g 


The ratio of specif i 

heat capacity Sana sore etme 

(a) is a Universal constant 

(b) depends upon the mass of the body 

(c) depends upon the molecular weight of the 
body 

(d) is dimensionless 
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157 Which of the following should not change in 

| isothermal operation? 
-(a) Heat content 
(c) Temperature 


(b) Volume 
(4) Pressure 


The ideal thermal efficiency of a cyclic heat 

engine is limited by 

(a) friction in the engine 

(b) amount of heat in the engine 

(c) difference between input temperature and 
output temperature 

(d) amount of work 


The internal energy of a monoatomic gas is 
(a) $RT 
(b) independent of temperature 


(c) in the form of K.E. 
(d) partially kinetic and partially potential 
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What type of process is the Canot’s cycle? 
(a) Reversible 

(b) Irreversible 

(c) Neither reversible nor irreversible 

(d) May be reversible or irreversible 


160 
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161 On increasing the temperature of source, 
efficiency of a Carnot engine 
(a) increase 
(b) decrease 
(c) firstincreases and then decreases 
(d) does not change 


162 A heat engine with 100% efficiency would 
have to 
(a) 6o.n0 work 
(b) be at a uniform temperature 
(c) use no heat 
(4) discharge at 0°C 


163 How many calories of heat are required to” 
evaporate completely 1g of ice at 0°C7 
(a) 120 calories —(b) 520 calories 
(c) 720 calories (4) 920 calories 


164 The mechanical equivalent of heat 
(a) has the same dimensions as heat 
(b) has the same dimensions as work 
(c) has the same dimensions as energy 
(d) is dimensioniess 


165 Heat and work are equivalent This means 

(a) when we supply heat to a body, we do 
work on it 5 

(b) ‘when we do work on a body, we supply 
heat to it 

(c) the body temperature can be increased 
by doing work on it : 

(d) body kept at rest may be set into motion 
along the line by supplying heat to it 


1665 When a hot liquid is mixed with a cold liquid, 

temperature of the mixture? 

(a) First decreases and then becomes 
constant 

(b) First increases and then becomes 
constant 

(c) Continuously decreases 

(d) !s undefined for some time and then 
nearly becomes constant 


167 A metallic rod is continuously heated at its two 
ends. The heat flowing through the, rod does 
not depend upon 
(a) mass of the rod 
(b) Area of cross-section of the rod 
(c) temperature gradient between two ends 
(d) time for which heat flows through the rod 
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ank, the heating ele, 


F; water t 

10s Physics vaturo of a bOOY 176 toa placed al the bottom because | 
168 Under steady state. the tempera sl v eonduction cannot take place when the | 
(a) increases with time (@ heater is at the {oP of the tank | 

(b) decreases with time A b) the heated water will rise and form a | 

(c) does not change with tim! ( ponvection current | 

+ (gy none of the above sicisney (c) radiant heat travels faster in the upward 

the same él ici direction 
169A Cama engine. Brg 600 K and (i) T and (a) te heater must be covered By water at gy 
times 


(i) 10 
ee What will De T7 


900 K What wi 
(a) 90K (b) 100 K flask, the vacuum prevents h | 
BOK (e) 200K 477 Ina vacuum flasx, eit 
on transfer by : i | 
170 How much heal ts required to change 100 g of (@) radiation aly 
(b) conduction only Aa | 


water at 100 °C into steam? ; 
(a) 226% 10°J (b) 2.2610" 
(¢) 226 10"J (d) 226 x 10°J 


(c) convection only ; 
(d) conduction and convection 


178 ACarnot engine takes 3 x 10° calories of heat 
from a reservoir at 627 °C and gives it to a 
sink at 27 °C. The work done by the engine is 

(b) 4.2 « 108) 


471 Agiven mass of air occupies 12 m? at normal 
atmosphenc pressure. If the pressure |S 
increased to 4 times the original value without 

what volume will 


changing the temperature, (a) 1.2* 108u 


the air occupy? 6 
3 'd) zero 
(a) 3em? (b) 6 em (c) 8.4 * ie J (d) 
3 ni 
(c) Sem? (d) 12cm 179 What is the energy required to break one | 
tne followin joie dees polis ee | 
172 Which of the.following parameter: ny ~ 
characterize the thermodynamic state of (a) =0.1eV (b) = 0.01 eV 
matter? ; (c) =1.0eV (d) =2.0eV i 
(a) Temperature (b) Pressure : 
(c) Volume * (d) Work 180 What is the ‘minimum number of 
thermodynamic parameters. required to 


specify the state of gas system? 


173 Convection is the transfer of thermal energy 
by means of currents in (a) 1 (by 2 
(a) solids only (b) gases only (c) 3 (d) Infinite 
(c) liquids only (d) fluids a 
181 On which parameter, the heat capacity of'a 


material depends upon? 

(a) Density of the material 

(b) Specific heat of the material 

(c) Temperature of the material 
. (d) Structure of the material 


174 A convection current is the movement of fluid 
caused by the change in 
(a) pressure (b) temperature 
(c) densties (d) volume 


175 Woollen clothing is effective in keeping us 
182 The specific heat of an ideal gas’ varies as 


warm because 
(a) air trapped in the wool acts as an ’ 
insulator ; () T° (o) 1 
(b) heat loss by convection and radiation i e | 
esiere me liation is (c) T’ (d) P 
(c) wea a bad radiator and good absorber © 183 To which law of thermodynamics, the concept | 
sas a 2 of temperature is related to? | 
. can retain high temperatures (a) Zeroth law (b) First law 
(c) Second law (d) Third law | 


164 When a‘liquid is heated retain 
slate, then its molecules gain INQ iS hequig 
(b) PE. 


(a) KE 
(0) chemical energy 


(c) heat energy 


185 A Carnot engine can be 100% efficient, if its 


sink is at 
(a) 0K (b) o°c 
(c) 0°F (0) 273k 


186 Which of the following is the best cont 
gas during adiabatic process? Biner fer 
(a) Coppervessel = (b) Glass container 
(c) Thermos flask — (d) Wooden container 


487 Which of the following measures how quickly 
the thermometer can register change in 
temperature? 

(a) Range (b) Sensitivity 
(c) Responsiveness (d) Design feature 


188 Water is not used a thermometric liquid 
mainly, because it 
(a) is colorless 
(b) is a bad conductor of heat 
(c) does not expand linearly 
(d) has a low boiling point 


489 12000 J of heat raises the temperature of a 
2 kg block of a metal from 20 °C to 30°C. The 
specific heat capacity of the metal is 
(a) 2003 kg? K' = (b) 300d kg K? 

* (©) 4005 kg K" (d) 600 J kg! K* 


190 An immerston heater rated at 150 W is fitted 
into a large block of ice at 0 °C. The specific 
latent heat of fusion is 300 J g"'. How long 
does it take to melt 10g of ice? 

(a) 5s (b) 10s 
(c) 15s (d) 20s 


191 Which of the following thermometers is the 


most suitable for measuring rapidly varying 
temperature? 

(a) Thermocouple thermometer 

(b) Mercury-in-glass thermometer 

(c) Alcohol-in-glass thermometer 

(d) Platinum resistance thermometer 


192 A mercury-in-glass thermometer and a 
thermocouple thermometer are both 
calibrated using the same fixed points of 0 c 
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ard 160 °C When both temperatures are 

used to measure the temperature of a body. 

the temperatures measured on both 

thermometers wil be exactly the same 

(a) for all temperatures between 0 *C and 
100 *C onty 

(b) onty at the fixed pomts 

(¢) for all temperatures at all times 

(d) when converted to the Kelvin scale 


193 A clinical thermometer has a narrow capillary 

tube so thata 

(a) Is quick to respond to temperature 
changes 

(b) can record the maximum temperature 

(c) shows a large change for a grven 
temperature nse 

(d) can measure a range of temperatures 
upto the body temperature 


194 The kinetc molecular model of matter 
descnbes matter as being made up of 
molecules in conunucus 
(a) wibratory meten (b) random moben 
(c) rotatory meten —(d) linear motion 


195 In which given process does the system 
always retum to the original thermodynamic 


state? 
(a) Cyclic (b) Adiabatic 
(c) Isothermal (d) Isobaric 


196.Change in which parameter determines the 
work done by a gas during adiabatic process? 


(a) Volume (b) Pressure 
(c) Temperature (d) Weight 


197 In one cycle of a steam engine, there are how 


many dead centres? 
(a) 1 (b) 2 
(c) 3 (d) zero 
198 In free expansion of a gas, the internal energy 
of the system 
(a) increases 
(b) decreases 
(c)- remaifs unchanged 
(d) becomes infinite i" 
199 For which process is the relation; AQ = AV 
true? 
(a) Isothermal (b) Adiabatic 
(c) Isobaric (d) tsochoric 
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ides 2,000 J of g» > 
cs When a heater prov! Of eng 
10s Physi nae maximum speciic 209 a liquid of mass 0.10 kg, tho temperatund 
2 he specific heat capacity of the ji Nga 


Wig 


200 Which of the following 


heat? 
(b) Iron 
lass 
eats é (d) Lead : 
i le's 
201 What is the necessary condition for Boy’ 
law to hold good? ices 
(a) Isothermal (b) Adi : 
(c) Isobanc (d) Isochori 
202 The internal energy of an isolated system 
(a) is zero . 


(b) keeps on changing 
(c) remains constant 
(d) cannot be judged 
203 Whal are the number of specific heats for a 
gas system? 
(a) 1 
(3 
204 What happens to internal energy of a piece of 
lead when hammered? 
(a) Increases 
(b) Decreases 
(c) Remains unchanged 
(d) Becomes zero 


(b) 2 
(d) Infinite 


205 The temperature which is the same in °C and 


Fis 
(a) -20 (b) -40 
(c) 20 (a) 40 


206 Which quantity is common for systems in 
thermal equilibrium? 
(a) Heat 
(c) Momentum 


(b) Temperature 
(d) Specific heat 


207 The mechanical equivalent of heat is 
(a) physical quantity 
(b) constant 
(¢) conversion factor _ 
“ (a) zero 


2 208 The specific heat capacity of copper is 
400 J kg’ K'. A 2 kg mass of copper is 
heated for 40s by a heater which produces 
100 Js". What is the rise in temperature? 

(a) 5K (b) 10K ; 
(c) 50K (d) 100K 


by 5K.T 


is 
tej 2,000 J kg"! kK! (b) 4,000 J kgt k! 


(cy 6,000.5kg''K'' (d) 8,000 kg! j¢1 


| gas may (j 
A sample of an idea Y (I) expa 

7 adiabatically, or (ii) expand isothermayty, The 
net flow of heat into-the gas from the Eerie 


is 
(a) positive is each case 7 
(b) negative for (i) and positive for (ii) 
(c) zero in each case , 

(d) zero in (i) and positive for (ii) i" 


211 The first law of thermodynamics applied {p 
one mole of an ideal gas can be written ae 
CAT = AQ ~ paVv. 

In a change for which Boyle's law is Obeyeg 
which of the following would be zero? 
(a) 4Q (v) Cy 
(c) aT (d) AV 


212 The first law of thermodynamics is stated as 
AU = AQ + ‘AW. 
Which of the quantities AU, AQ and AW are 
zero. when the system is an ideal gas that 
undergoes a change at constant temperature? 
(a) AU only (b) AQ only 
(c) AW only (d) ‘none of these 


213 The internal inertia of a thermodynamic 
‘system is known as 
(a) enthalpy 
(c) isotherm 


(b) entropy 
(d) adiabatic 


214 Difference between the molar heat capacity at 
constant pressure and that at constant volume 


is equal to * , 
(a) root mean square velocity 
~ + (b) mean free path 
(c) Boltzmann's constant 
(d) Universal gas constant” 


215 Which of the following phenomenon gives 
evidence of the molecular structure of matter? 
* (a) Evaporation 
(b) Diffusion 
(c) Brownian movement 
(d) All of the above 


CC SES’~CO 
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216 The heat accepted and fejected by a Camet the of Matter 407 
Dractical officiency of a heat engine is 


engine operating between two heat reservoirs (a) 2: 
(a) 25% to 305% (b) 35% to 45% 


defines 
(a) the efficiency of the workir (c) 30% to 4: 
feeeoe ing substance of ) to 45% (3) 15% to 25% 
(b) the ideal gas scale of temperature 224 Wat ‘5 represented by the area inside the 
(c) the ratio of the absotute temperatures of nat cycle? 
the reservoirs (a) Heat taken to increase the body 
temperature 


(d) the thermal capacity of the work 
substance ae 


(b) Energy loss dua to leakage 
_ (C) Useful work done 
217 In order for a cyclic heat engine opera (3) Heat rejected by tne system 
between two heal reservoirs to be as ‘icing ii 
as a Carnot engine, it must be 
(a) a gas engine (0) a refrigerator 
(c) adiabatic (4) reversible’ 


225 What happens to entropy in an irreversible 
cycle? 


(2) No gam in entropy 
(0) No change in entropy 
(c) Loss cf entropy 


218 A sample of ideal gas may (i) expand 
(4) A net gain of entropy 


adiabatically, or (ii) expand isothermally, The 
net flow of heat into the gas from the exterior 
is 7 226 What happens to Camot efficiency, if the 
(a) positive in each case 7 source temperature increases? 
(b) negative for (i) and positive for (ii) (a) Decreases 
(c) zero for (i) and positive for (ii) (b) Increases 
(d) positive for (i) and negative for (ii) (c) Remains the same 
(¢) Becomes zero 


219 Which of the following should not change in’ 
an isothermal process? . 227 Change in entropy in a complete reversible 


(a) Volume (b) Pressure cycie ts . 
(c) Temperature (d) All of these (8) positive (b) negative 
*(c) zero (d) infinite 


220 Heat cannot be transferred from a colder toa 
hotter region unless work is done. This is the 
statement of 
(a) first.law of thermodynamics 
(b) second law of thermodynamics 
(c) third law of thermodynamics 
(d) Zeroth law of thermodynamics 

221 Which one of the following is an example of 229 Which statement about convection is correct? 

(a) Brownian motion is a form of convection 

(b) Convection occurs only in gas 

(c) Convection results from a density change 

(d) Evaporation is a form of convection 


228 An ice-making machine extracts energy at the 
rate of 500 W. The specific latent heat of 
fusion of ice is 300 kJ kg”. How long does it 
take to freeze 2 kg of water at 0 °C? - 

(a) 120s (b) 150s 
(c) 1200s - (d) 1500s 


irreversible process? 

(a) Melting of ice 

(b) Work done against friction 

(c) Pettier heating and cooling : 

(d) All isothermal and adiabatic changes 930 -Thanal conduction nj wielaisi carters: fom 
thermal conduction in insulators. The reason 


222 Contrivances for converting heat into work are for this is that. in metals, heat can be 


called 

db 
(a) heat pumps (b) heat engines ae ae (0) latice vibrations 
(c) IC engines (d) Jet engines ) Sato om (d) positive ions 
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5 0! 
als spheres 
tact ina vacuum 


ti 
231 Two mel 
thermal con! 


ture. 
he same tempera 
heres are at | er act? 
Which of the following statements |S < 
(a) Each sphere has the same intern’ 
energy 
(b) There's nO net trans! 
between the spheres 
(c) Both spheres radiate electromagnetic 
energy atthe same rate 
) The larger sphere has 2 greater mean 
internal energy per atom 


be the same for two 


fer of thermal energy 


() 


232 Which quantity must 
bodies if they are 
(a) Intemal energy 
(c) Temperature 


(b) P.E. 
(d) Mass 


233 IfT, and T, are source and sink temperatures 
respectively, Camot efficiency is 


T,+T. T,-T2 
at (b) + 

1, +T: T, -T; 
oa + 


234 In anisochoric process 
(a) volume changes 
{b) pressure changes = 
(c) temperature changes 
(d) volume remains constant 


235 The process in which a system undergoes a 
change of state at constant volume 
(a) isobaric process 
(b) isochoric process 
(c) isothermal process 
(d) adiabatic process 


236 Under an isothermal process, internal enet 
of the system* w 


(2) increases 

(b) decreases 

.(c) remains constant ~ 
(d) is zero 


L 


238 Specific heat of different substances ¥ 


to be in thermal equilibrium? - 


(c) 4gJkg (d) 33.6 Jkg”! 


ari 
because © wig 
(a) same number of molecules in unit mag, 


(b) different number of molecules in uni, 
“mass 

(c) different K.E. of moleciles in unit mast 

(d) same K.E. of molecules in unit mass 


239 Pressure of a gas depends upon- 


(a) only on the molecular speed 

(b) only on the speed of molecules ina tit» 
volume 

(c) only on the mass of molecules 

(d) number of molecules, mass and speed jy 
a unit volume mn 


240 At absolute zero of temperature 


(a) the molecular energy is zero 

(b) molecules have translational K.E. 
(c) molecules have rotational K.E. 
(d) molecules have maximum energy 


244 Which of the following properties of molecules 


of a gas is same for all gases at a particular 
temperature? 
(a) Momentum * 
(c) Velocity 


(b) Mass 
(d) KE. 


242 According to kinetic theory of gases, one 


assumes that the collisions between the | 
molecules are , | 
(a) perfectly elastic (b) perfectly inelastic 
. (c) partly elastic (d) partly inelastic 


243 The pressure of a gas is directly proportional 


to 
(a) mean velocity of the molecules 


+ (b) mean square velocity of the molecules 


(c) root mean square velocity of the 
molecules 


(d) instantaneous velocity of the molecules 


244 Gases exert pressure on walls of the vessel 


because gas molecules 
(a) possess momentum 
(b) have finite volume — 
(c) collide with each other 
(d) obey gas laws 


245 Mean free path of gas molecu 
proportional to its 
(a) volume 
(c) temperature 


eS is inversely 


(b) pressure 
() weight 


246 Temperature of a gas is related to 
(a) total K E of the gas molecules 
(b) the KE. of the centre of mass of the gas 
(c) the PE ofthe centre of mass of the gas 


(d) total KE. of the molecules wrt the 
centre of mass of gas 


247 Whal is the average K.E. of a gas molecule at 
temperature equal to K? 


(b) 3/2 KT 
(d) 23 KT 


KT 
(a) > 
(c) 72 KT 


248 The rms of a gas molecule having mass m at 
temperature T is proportional to 


(a) Ym ) J 
ore Oe 


249 The temperature of 1 kg of hydrogen gas is 
the same as that of 1 kg of helium gas if 


(a) the gases have the same internal energy 
(b) the gases radiate energy at the same rate 


(c) the gas molecules have same mean 
translational K.E.” 


(d) the gas molecules occupy equal volume 


250 The approximate number of atoms in a cubic 
metre of an ideal gas at a temperature of 
27 °C and a pressure of 1 « 10° Pais 
. 1 22 
(a) 1x 10° (b) 1x 10 
(c) 6x 107 (4) 2x 10° 


- 251 The density of argon at a pressure of 


1 10° Pa and at a temperature of 300 K is 
1.60 kg m°. What is the root mean-square 
speed of afgon molecules at this 


temperature? 
(a) 216ms" (b) 306 ms* 
() 355ms" (@) 433ms" 


252 The molar heat capacity of chromium at room - 


temperature is 24 J a mot" and its relative 
atomic mass is 52. What is the specific heat 
capacity of chromium? 


(a) 046 Jeg’! 
(c) 460s kg? K* 


(b) 22S kg! 
(d) 1200 J kg’! 


253 A fixed mass of an ideal gas absorbs 1000 J 
of heat and expands under a constant 
pressure cf 20 kPa from a volume of 
25 «107 m3 toa volume of 60 + 109m? The 
Change internal enargy of the gas is 
(a) 5COJ (b) zero 
(c) 1060 J (d) -1000J 


254 Vinat is the expression for root mean square 
veloaty? 


(a) YPR9 - (b) VPIp 


3p 3P 


255 The pressure cf an ideal gas is given by 


(a) P=23V" (b) P=12 mV 
(c) P=1193 pv? (¢) P=113 pv 
256 Which kind of motion is exhibited by 
molecules of moncatomic gas? 
(a) Retatory (b) Vibratory 
(c) Transtatory (¢) Random 


257 Difference between C,, and C, is equal to 
(a) general gas constant 
(b) Planck's constant 
(c) molar gas constant 
(d) Boltzmann’s constant 


258 The ratio CJC, = y for a diatomic gas like air 


is 
(a) 1.29 (b) 1.30 
(c) 1.40 (d) 1.67 


259 The value of molar gas constant in SI unit is 
(a) 0833 mor!" (b) 8.31 mor! K" 
() 889.5 mol" (4) 83.105 mol! K" 


260 The process in which pressure of the system 
remains constant 
(a) isothermal process 
(b) isochonc process 
(c) isobaric process 
(d) adiabatic process 
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261, The process is which volu! 
remains constant 
(a) isobaric process 
(b) isochone process 
(c) isothermal process 
(a) adiabatic process 


me of the system 


in 
262 Temperature ofa system remains constant 
(a) adiabatic process 
(b) isobaric process 
(c) isothermal process 
(d) isochoric process 


263 In thermodynamics processes, the equation 
AQ = AU represents an 
(a) isothermal process 
. (b) isobanc process 
(c) adiabatic process 
(d) isochoric process 


264 Which one of the following is an example of 
an irreversible process? 
(a) Isothermal and adiabatic processes 
(b) Melting of ice 
(c) Work done against friction 
(d) Pettier effect 


265 Which one of the following is an example of a 
reversible process? 
(a) Work done against friction 
(b) Heat produced by current 
(c) Melting ofice 
(d) Seebeck effect -- 


266 What is the mean free path in a gas? 
(a) The distance travelled by a molecule 
before hitting a wall 
(b) The average distance travelled by a 
molecule in one second 


(c) The average distance travelled by * _ 
molecules in one second 


(d) The root mean square velocity 


because 

(a) they cannot be liquified 

(b) they are perfect gases 

(c) their critical temperatures are low 
__ (9) their boiling points are low 


267 Certain ‘gases are called permanent gases 


268 Absolute zero may be regarded E 
temperature at which 
(a) water freezes ‘ 
(b) all substances are solids 
(c) all gases become liquids 
(d) molecular motion In a gas would cea 


necessary to liquify a ga 
The temperature is called 928 at the 
(a) normal pressure 
(b) atmospheric pressure 
(c) critical pressure 
(4) liquid pressure 


269 


270 Which gas strictly obeys gas laws? 
(a) Hydtogengas —(b) Inert gas 
(c) Ideal perfect gas (d) Helium gas 


In ideal gas equation PV = nRT, Ris 
(a) Universal gas constant 

-(b) Avogadro's number 

(c) Plank's constant 

(d) gravitational constant 


27 


272 The specific heat of all gases increases with 
temperature at high temperature and 
decreases at low temperature. Expectation is 
(a) oxygen gas (b) nitrogen gas 
(c) mono-atomic gas (d) dia-atomic gas 


273 The specific heat of a substance is a function 
. Of its . 
- (a) mass 
(b) weight 
(c) volume 
(d) molecular structure 


. 274 An ideal heat engine can be 100% efficient, 


only if its exhaust temperature is 
(a) equal to input temperature 

(b) less than its input'temperature 
(c) more than its input temperature 
(d) O°c 


275 If temperature of the sink is decreased, the 
efficiency of a Carnot engine . 
(a) increases | 
(b) decreases 
(c) remains constant 
(d) first increases and then decreases 


276 No entropy change is associateg with 
(a) isothermal process 
(b) adiabatic process 
(c) isochoric process 
(d) isobaric process 


277 When the temperatures of SOUrCE and sink of 


a heat engine become equal 

change will be SR te: entropy 
(a) era (b) maximum 

(c) minimum (4) negative 


278 Net change in entropy of a system j 
Carnot's cycle is em a 


(a) positive 
(c) zero 


(b) negative, 
(d) infinite + 


279 Lawof increase of entropy is a result of 
(a) first law of thermodynamics 
(b) second law of thermodynamics 
(c) third law of thermodynamics 
(d) Zeroth law of thermodynamics 


280 The change in entropy of a system is given by 
(a) AQ = AST (b) AS =T/AQ 
(c) sS=aart (4) AS= AQ” 


281 The efficiency of a Camot engine is 
(a) less than one (b) greater than one 
{c) zero (0) infinite 


282 The ratio of Universal gas constant and 
Avogadro's number is called 
(a) equilibrium constant 
(b) velocity constant 
(c) Boltzmann's constant 
(d) gravitational constant , 


283 Andrews isothermal helps to measure 
(a) boiling point 
(b) Boyle’s temperature 
(c) temperature of inversion 
(3) critical temperature 


284 When a perfect gas is supposed to expand 
freely in an isolated vessel, the gas has 
undergone 
(a) an increase in pressure 
(b) an increase in temperature 
(c) a change in phase 
(d) a change in entropy 
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285 Which of the given geometries will result in 
the largest convection coefficient? 
(a) Vertical plate 
(D) Diagonal plate 
(c) Honzontal plate, facing upwards 
(3) Honzontal plate, facing downwards 


226 In four stoke cycle, the crank makes 
(a) one complete revolution 
(D) two complete revolutions 
(c) three complete revolutions 
(d) four complete revolutions 


287 How solid hydrogen is obtained? 
(a) By Cascade process 
(b) By Joule Kelvin effect 
(c) By adiabatic expansion 
(¢) Lowering temperature below melting point 


288 What makes the air coming out of a punctured 
tyre cool? 
(a) Isothermal expansion 
(b) Adiabatic expansion 
(c) Flow at high speed 
(d) Atmospheric pressure 


289 All natural processes 
* (a) decrease entropy 
(b) increase entropy 
(c) are irreversible 
(d) are reversible 


290 The product of mass and specific heat of a 
substance is called _ 


(a) latent heat 
(c) atomic heat 


(bd) water equivalent 
(d) heat capacity 


291 The specific heat of a liquid 
(a) decreases with temperature 
- (b) increases with temperature 
(c) remains constant with change in 
temperature “ 
(4) increases with pressure 


292 Advantage of using gases as thermometric 

substances is that 

(a) gases have a small coefficient of 
expansion 

(b) expansion of gases is inegular 

(c) gases can be obtained in pure form 

(d) gases have a large coefficient of 
expansion 
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Physics. 
A ame reduced pressure, 


293 tf nwo gases have BONY according '0 


volume and temperature, 
(a) Boyle's |aw 
(bd) Charles’ !aw 
(c) lawol corres 
(d) Zeroth law 
204 Ifwe place our hand below a lighte! 


feel warmer due !0 
(a) conduction 


ponding states 
d lamp, We 


{b) convection 
(d) none of these ° 


(c) radiation 
295 Triple point of water in ‘oe is 
(b) 
a) OK ( 
i 273.15 K (a) 373.15 K 


296 Which quantity, provides a quantitative 
measure of disorder? 
(a) Entropy 
(c) Randomness 


(b) Enthalpy 

(d) Chaos 

297 What is a measure of the total energy of a 
thermodynamic system? 

(a) Entropy (b) Enthalpy 

(c) Randomness (d) Chaos theory 


298 When all the systems taking part in a process 
are included, the entropy 
(a) decreases 
- (b) either remains constant or increases 
(c) either remains constant or decreases. 
(d) remains constant 


299 What is the total entropy change during an 
reversible cycle? 2 
(a) Zero 
(b) Infinite 
(c) Unity 
(d) Cannot be detected 


300 The zero point of Kelvin scale is called 
(a) critical point (b) terminal point 
(c) absolute zero (d) mid-point . 


301 If the pressure of a gas is doubled, then its 
thermal conductivity will 
(a) increase 
(b) decrease 
(c) remain constant 
(d) be zero 


fa body Is 
the temperature © Y Is equa 
2 wal the surrounding, then the body appease 
(a) dull black | 
(b) red hot : : 
(c) in thermal equilibrium 
(a) tobe cold 


| 
| 
303 How do solar heat and light reach the Earth? | 
(a)’ By radiation | 
(b) By convection | 
(c) By conduction ; 
(a) By, conduction and convection 


304 How does heat transfer between objects? 
(a) From cold ta hot objects 
(b) From hot to cold objects ; 
(c) By electromagnetic radiations 
(a) From hotter to hottest objects 


305 What kind of movement is dictated by the 
laws of thermodynamics? 
(a) Energy, motion (b) Heat, work 
(c) Light, heat “(d) Energy, light | 


306 Which of the following gases “has the 
maximum rms speed at STP? 


(a) 02 (b) Ha 

(c) No (d) CO, 2 
307 Which equation describes the first law of 

thermodynamics? 4 

(a) AW+AQ=AU (b) AQ = AW + AU | 

(.) aU=aQ-AW (d) AU=AQ- AW 


308 Internal energy of a gas decreases when 
(a) it gains heat ’ 
(b) change in cycle 
(c) change in adiabatic 
(d) change in reversible © é | 


309 Because of second law of thermodynamics 
about the direction of energy flow, what is 


possible? 
(a) Heat (b) Light 
(c) Energy (a) Life 


310 Which of the following can be used to 
visualize the third law of thermodynamics? 


(2) Light (b) Heat 
(c) Water (d) All of these 


311 Why an even Carnot e; 
100% efficiency? 
(a) We cannot find ideal sources 
(b) We cannot eliminate friction 


(c) We cannot reach absolute zero 
temperature 


(d) We cannot remove heat 


312 Which one of the followin 
not characterize the thermouynarsa sees 


matter? 
(a) Temperature (b) Pressure 
(c) Work (d) Volume 


313 Which of the following is a thermodynamic 


potential? 
(a) Internal energy 


(ce) Enthalpy (d) Allof these 
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251.0 252c¢ 253.c 254.c¢ 255.c¢ 
256.¢ 257.c 258.c 259.b «260. c 
261.b 262 cc 263.d 264.c 265.¢ 
266.c 267.c 268.d 269.c 270.c 
271.a  272.c «273.d  (274.d 275. a 
276.b 277.b 278. 279. b 280. c 
281.a 282.c 283.d 264.d 285.¢ 
286.d 287.d 286.b 289.b 290.b 
291.c 292.¢ 293.c 294.b 295. ¢ 
296.a 297.b 298.b 299.a 300.c 
301.¢ 302.c 303.a 304,b 305.b 
306.b 307.c 4308.b 309d 310.¢ 
311.¢ 32c¢ 313.d 
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SECTION D. 
‘GEOMETRICAL OPTICS 


In this section, you will learn about; ; 

1. Reflection and Refraction 

2: Lenses 

3. Spherical Mirrors 

4. - Optical Instruments ' 

5. Experimental Determination of the Velocity of Light 


115 
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Refraction of Light 


Refraction is the bendi i 
Ng Of light as it passes from One transparent medium into another. 


The Laws of Refraction 


The incident ray, the ref 
(i) facted ray and the normal at the Point of incidence are all in the’same plane. 


(ii) At the boundary between an two 5 = 
of the angle of refraction is eas tials the ratio of the sine of the angle of incidence to the sine 


Refracti . ; 
efraction of light can be explained with the help of the figure given below. 


Normal 


Material of 
refractive index n, 
(e.g. air) 


Boundary 


Refracted ray 


Fig. 4.1 


Refractive Index 
The refractive index of a medium is the ratio of speed of light in vacuum to the speed of light in 


the material. < 


ae - _ Speed of light in vacuum 
Refractive index = speed of light in material . 


From the second law’of refraction 2 . x 


sin 6, 
gin 0 =a constant 
sin 0, 4) 
or Sib uence (1) . 


We can write Eq.(1) in terms of absolute refractive indices, i.e. : 


sin@, Nn 
sin @5' My 
ie. n, sin 0, = nz sin 62 


Total Internal Reflection and Critical Angle 

When a ray of light travelling in denser medium enters into a rarer medium, it bends away from 
the normal as shown in Fig. 4.2(a). If the angle of incidence increases, the angle of refraction also 
increases, For a particular value of angle of incidence, the angle of refraction becomes 90°. The angle of 
incidence, which causes the refracted ray in the rarer medium to bend through 90° is called critical angel 
as.shown in Fig. 4.2(b). When the angle of incidence becomes larger than the critical angle, no refraction 
Occurs. The entire light is reflected back into the denser medium-as shown in Fig. 4.2(c). This is known as 
total internal reflection of light. 
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‘Weak pactially 
reflected t= 


Weak partially 
reflected BY re: 


0<¢ 


Totally internally 
reflected ray 


O>€ 


Fig. 4.200 


Refraction Through Prism 
i is is lel 
In case of triangular prism, the emergent ray is not paral 
to the incident ray. It is deviated by the prism from its original path. 
The incident ray makes an angle at point E and is refracted towards 
the normal as EF. The refracted ray EF makes an angel 'r inside 
the prism and travels to the ‘other face of the prism. This ray 
emerges out from prism at point F making an angle ‘e’. Hence the 
emerging ray OR is not parallel to the incident ray PE but is 
deviated by an angle D,, which is called angel of deviation. 
. Fig. 4.3 


According to law of refraction 


"= Sint 
The value of angle of deviation depends upon the value of the angle of incidence. When the 
angle of incidence is continuously increased from a small value, the angle of deviation first decreases, 


reaches a minimum value and then starts increasing. 
The refractive index of the material of the prism w.t.t. air can be determined by the following 


equation: Fs : 
«(At Om 
sin(—z—) . 


where A is the angle of prism and D,, is the angle of minimum deviation. 


Simple Microscope 
A simple microscope is a magnifying glass or a convex lens used to produce magnified images of 
Principal focus such that an upright, virtual 


small objects. The abject is placed nearer to the lei 
acts. 7 ns than the 
and magnified image is seen clearly at 25 cm from the normal eye. 


Magnifying Power 


Let '6' be the ange! 
eye as shown in figure (3) 


subtended at the eye by a small object when it is placed at near point of the 


ine object @ ney we Geometrical Optics 11, 
If the object is now moveg Nearer to the eye as rs 9 

shown jure {b) the ang! eye wil 

Sve Will Not be able to sea it clearly. Wn tocar is san Bic onde Coan 


increase and becomes 0’, but the 

we use a convex lens between the o! 

Spject at near point of the eye. In Bee ~ the 878, $0 that the lens makes a large vital image of 6 
i pears magnified. The magnifying power will be 


{=p 


; Fig. 4.4 
it can be shown that he magnifying Power is given by the relation: 
1d 


Compound Microscope 
the objective and the eyepiece. It is used to 


A compound microscope has two co ff 
see the structure of small objects. nverging lenses, 


Magnification of Compound Microscope 


Fig. 4.5 


The magnification of compound microscope is given by 


u-t(f) | 


where 
L = Length of microscope which is equal to the distance between objective and eyepiece 


d = Distance of final image from eye 
f, = Focal length of objective 
Focal length of eyepiece 
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A | cope is used 10 0 rve distant obje A two converging I 
; telescope that uses 9 lenses 4 
‘elesc' ‘ jescope is used 10 serve di tt objective lens forms a real image of t ig C 
own ofa lescope. In refracting pe, é a 
on iect wal aC ce forms a virtual image that is viewed by the ey ta 
object, while e di 


nification of Telescope 


Mag! 


‘The Astronomical (Refracting) Telescope : . 
It consists of fwo converging lenses. The objective lens produces a real image of the object to be 

viewed. The eyepiece lens acting as a magnifying glass, produces a virtual image. If the magnifying 

power is high ,the focal length of the objective lens must be large and that of the eyepiece must be small. 


Refracting Telescope in Normal Adjustment 


Obpectve lens Eyepiece fens 
Ith Intermediate real toh 
image in focal 


| inne a 


= 


i 


WA 
SEyr 
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The object is at infinity, and the ima: 
ff 9¢ Is in the focal plane of bjgctivi 
The angular magnification is given by . Pas ne . 


mee 


where a=Angle sublended at the unaided eye by the image 
B = Angle subtended at the eye by image 


From the figure 
h ’ ‘ 
Bry ‘ 
h 
d = 
an anT 
,-8 
As M=_<. therefore 
nf o 
M= 
y ‘o 
fo 
M= 
or te 


___Itis clear from this that, telescope requires long focal length objectives and short focal length 
eyepieces. 
Defects of Vision ; 
There are two defects of vision: 
be Short sightedness (myopia) z 
ar’ Long sightedness (hypermetropia) , ‘ 
Short Sightedness (myopia) : 


Some people cannot see distant objects clearly without the aid of spectacles. it may be due the 
eyeball being too long. Light rays from a distant object are focused in front of the retina and a blurred 


image is formed. 
Relaxed lens 


Distant abject 


*Far point of 
nearsighted eye 
Image formed in 
front of retina 
| Virtual image formed ——_Divering lens 
Distant object by diverging lens 


Far point of 
earsighted eye ’ 
pears ey Image formed 
on retina 
Fig. 4.8 


This defect can be corrected with glass or contact lenses that use diverging lenses. 
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Long Sightedness (1 

When a long sight 
focal length as much 3s | 
behind the retina 


ypermetropla) 
ed eye tries to foci 


ject 
Therefore, the I a a from the object would form a blurred 
t can. a 


light rays 


Image formed 


Tensed lens " 
behind retina 


Near point of 
farsighted eye 


(a) Object 


ial Image fern + Converging lens 
i 

(bd) f- 
‘Near point of 
farsighted eye 


“Image formed 
on retina 


= Object 


Fig. 4.9 
This defect can be correct with the aid of a suitable converging lens. The lens cefracts the fight 


rays and they coriverge to form an image on the retina 


The Spectrometer 
Itis an instrument used to make accurate measurements of the deviation of a paralle! beam of 


light which has passed through a prism or diffraction grating. 


Crow-tair 


Levelling 
sae 


Fig. 4,10 


- The collimator is fixed, but the table and the telesc Ir : 
, t i ‘ope can be rotated about an axis which passes 
oan es centre of the table and is perpendicular to it The instrument contains a vemnier’ per 
igement So that the angles through which the table and the telescope are turned can be measured. 


Fibre Optics 


t held closer than the near point, it Shortens j 
image, 


1 


Fig. 4.11 Passage of light through optical fibre 


MULTIPLE CHOICE QUESTIONS 


A part of electromagnetic spectrum that can 6 
be detected by the human eye 


(a) angle of incidence 
(b) angle of refraction 


{c) light 
(d) angle of reflection 


The bending of fight when. enters a medium: 
(a) reflection 
(0) refraction 


(c) diffraction 
(d) total intemal refection 


When light enters a denser medium 


7 
hadow formation and the pin-hol 
fiuetrate the agen Hs peated down 
(a) phenomenon of reflection (c) it ch rahe 
(b) phenomenon of refraction # lotally reflected 
(c) phenomenon of total internal reflection {0} is speed remains unchanged 
(d) rectilinear propagation of light & Which of the following phenomenon is caused 
by the different speeds of light in different 
The phenomenon of regular reflection of light optical media? 
illustrates that (a) Reflection 
(a) light is reflected in one direction only (b) Refraction 
(b) light is reflected through a range of (c) Diffraction 
diferent ang E ei (2) Total internal reflection 
(c) light is refracted in one direction only : 
(d) light is refracted through a range of 9 Any transparent medium bounded by one or 
different angles two spherical surfaces is called 
(a) prism (b) lens 
The phenomenon of regular and diffused (c) plane mirror (4) grating 
tefraction illustrates that 
(a) angle of incidence is always less than the == 10 The minimum number of rays required by a 
. angle of refraction lens to form an image are 
(b) angle of incidence is always greater than (a) 2 (b) 3 
the angel of refraction (c) 4 (d) infinite 
(c) angle of incidence is always equal to the : 
angle of refraction 11 The value of critical angle for glass is 
(d) all of the above (a) 42° (b) 45° 
The characteristic of an image formed by a (c) 48 Ls (a) S2 
12. Light rays after passing through a convex lens 


plane mirror is , 
(a) itis.of the same size as the object 


(b) itis laterally inverted 


(c) itis upright 
(d) all of the above 


(a) bend away from principal axis 
(b) bend towards principal axis 


(c) remain undeviated 
(d) tavel parallel to the principal axis 
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ch of medicine which deals’ with 


s24_ Physics bran 
through a concave 20 The rol logy end dlseasas of 
ht rays afler passing anatomy, phys! ae eye 
. bee (a) Ophthalmology a eeeey 
(a) bend away from piece (c) Radiology ( logy 
bend towards pnn 
i main undeviated 21 The ability of fays of different Colours 
He to the principal axis converge a single point after refraction 


(d) travel parallel 


e minimum dist , 
’ rel image in case of convex lens is 
(a) ¢ (b) 2f 
(c) 2.5 (4) 4f 


15 What will be the number 
mirrors are parallel? 


(a) 1 (b) 2 
(c) 3 (d) Infinite 

16 A real object placed inside the focus of a 
convex lens gives 


(a) real image but diminished 
(b) real image but enlarged 

(c) virtual image but diminished 
(d) virtual image but enlarged 


17 Aray of light passes from water to air. 
Boc 


A 


Which labeled arrow shows the direction of 


the ray in air? 
(a) OD (b) OC 
(c) OB (d) OE 
18 ‘A double convex air bubble-in water will 
behave as 
(a) plane stab (b) concave mirror 
(c) convex lens (d) concave lens 
Optics is the 


19 


(a) scientific Study of light and vision 
(0) scientific Study fo sound 

(C) scientific study of time 

(0) scientific study of fluids 


ance between an object and 


of images formed if 


through a convex lens is called 
(a) coma 

(b) distortion 

(c) spherical aberration 

(d) chromatic aberration 


22 Plossl or symmetrical eye-piece consists of ~ 
(a) two plano-convex lenses with same foca} 
length 
(b) two sets of doublets 
(c) an achromatic doublet 
(d) a spherical doublet 


23 Kellner or achromat eye-piece consists of 
(a) two plano-convex lenses with same foca| 
length Ee 
(b) two sets of doublets 
(c) an achromatic doublet 
(d) a spherical doublet 


24° Light entering glass will not suffer change in 
(a) frequency ~ (b) wavelength 
(c) velocity (d) direction 


25 An object is placed at the focus of a diverging 
lens. The image is located at 
(a) the focus 
(b) 2F (c) infinity 
(d) half away between the lens and the focus 


26 Since light rays are always diverged by 
concave lenses, such lenses 
(a) cannot form images 
(b) form only black and white images 
(c) form only inverted images 
(d) form only erect images 


27 Dioptre is the term used for describing the 
(a) intensity of ight (b) density of air 
(c) power of light (d) refractive index 


28 Power of a lens is one dioptre, if its focal 
length is 
(a) 1/6 metre 
(c) 1 metre 


’ 


(b) 1/2 metre 
(d) 8 metre 


Fe wen of We Sohne quan wg eee 
29 ‘Which of the following quantities ig - féal Optics 125 


changed during refraction of light? 
(a) Its direction (b) Its speed 
(c) Its frequency (0) Its wavelength 


30 A converging mirror with a radius of 20 cm 
creates a real image 30 cm from the Mirror, 
What is the object distance? 

(a) -5.0cm (b) -7.5¢em 
(c) -15em (4) -20em 


31 An object is placed at the centre of Curvature 
of a concave mirror. The image produced b 
the mirror is located y 


(a) out beyond the centre of curvature 

(b) at the centre of curvature 

(c) between the centre of curvature and the 
focal point : 

(d) at the focal point 


An object is 14 cm in front of a convex mirror. 
The image is 5.8 cm behind the mirror, What 
is the focal length of the mirror? 

(a) -4.1.em (b) -8.2cm 

(c) -9.9em (a) -20em 


33 The index of refraction depends on 
(a) the focal length 
(b) the speed of light 
(c) the image distance 
(d) the object distance 


34 Which type of image is formed by a concave 
lens ona screen? 
(a) Inverted and real 
(b) Inverted and virtual 
(c) Upright and real 
(d) Upright and virtual 


35 Aray of light is travelling from air to glass. 


Which ratio is called the refractive index of 
glass? 


(a) 1g 
(c) sin alsing g 


(b) g/a 
(4) sing g/sina 


36 A person of height 1.5 m stands 2.0 m in front 
of a plane mirtor. How far from the person is 


her image? 
(a) 20m (b) 30m 
(c) 35m (6) 40m 


37 Which statement about the image formed by a 
Convex lens is correct? 
(a) Itis aways real and erect 
(b) It ts aways real and inverted 
(c) Itis always virtual and erect 
(d) It may be either virtual or real 


38 What is true for real images formed by a 
Converging lens? 
(a) They are inverted : 
(b) They are on the same side of the lens as 
the object 
(c) They can never be shown ona screen 
(d) They cannot be seen 


39 A radio transmitter uses an aerial whose 
length is a quarter of a wavelength. If 
electromagnetic waves travel at a speed of 
3x 10° ms! and the frequency of the signal 
is 200 MHz, what is the length of the aerial? 
(a) 0.17m (b) 0.38 m 
(c) 067m « (d) 1.5m 


40 Which type of image is produced by the 
converging lens of human eye if it vi a 
distant object? , 

(a) Real, erect, same size 

(b) Real, inverted, diminished 
(c) Virtual, erect, diminished 
(d) Virtual, inverted, magnified 


41 Image formed by a camera is 
(a) real, inverted, and diminished 
(b) virtual, upright and diminished 
(c) virtual, upright and magnified 
(d) real, inverted and magnified 

42. Ifa ray of light in glass is incident on an air 
surface at an angle greater than the critical 
angle, the ray will 
(a) refract only (b) reflect only 
(c) partially refract and partially reflect 
(4) diffract only 
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er into 
korn ae an angle ©! 


(a) absorbed 

(p) totally reflected 

{c) partialy refiected and P: 

(3) totally transmitted 

ter 

imately equal 0 

1 6 -t 
(b) 2.3% 10°ms 


4 
(d) 33~ yo'ms 


4¢ When light en! 
speed tS Approx 


(a) 20> 10°ms” 
(c) 30 108ms' 


45 When ight ente “i 
y ual to 
1s approximately eq! ‘ 


(a) 202 108ms (b) 2.3% wins : 
(c) 30~ 108m s' (0) 30% 108ms 


45 Greater optical density of the medium 
(a) enhances the speed of light in that 
medium 


(b) has no effect on the speed of light 


(c) slowers the speed of light in that medium 
(d) itlustrates the total internal reflection 


47° When a ray ‘of light travelling in a denser 


medium enters into a rarer medium 
(a) itremains undeviated 

(b) fis reflected back + 

(c) it bends towards the normal 

(d) it bends away from the normal 


48 When a ray of light travelling in a rare medium 
enters into a denser medium 
(a) it remains undeviated 
(b) itis reflected back 
(c) it bends towards the normal 
(d) it bends away from the normal 


49 The angle of incidence that causes the 
fefracted ray in the rarer medium to bend 


through 90° is called 
(a) cnitical angle 
(c) plane angie 


(b) solid angle 
(d) acute angle 


50 meee angel of incidence becomes larger 
1e critical angle, no i 
Ths ree 9! refraction occurs. 
(a) diffraction 


artially transmitted 


4s from air into water, its 


rs fromair into glass, its speed. 


physics refraction 
126 Physic 1 angle for'a beam of taht passing o Fora internal reflection 
a This mean inate (d) diffuse refiection 


is 48 8° 
ais f incidence greater 


51 When a ray of fight is incident perpendicularly 


to the boundary of two media, 
(a) it passes through without bending 


(b) its speed is faster in the optically denser 


medium 
) itderivates from its original path 


g lected back 


(d) itis totally refi 


is incident at 
52 When a fay of light is inci an acu 
2 ange! to the boundary of the media, ro 


refracted ray 
(a) bends away from the normal 
(b) bends towards the normal 
(c) remains undeviated 

(d) is totally reflected 


53 The relation between angle of incidence ang 
angle of refraction is known as 
(a) Snell's law ~ 
(b) refractive indéx 
(c) index of refraction 
(d) all of the above 


54 Reciprocal of the focal length (taken in 
metres) is called 
(a) radius of curvature of the lens 
(b) power of the lens 
(c) aperture of the lens 
(d) resolving power 


55 A mirror is tilted at an angle of 30° to the 
bench, a ray of light-is directed so that it hits 
the mirror at an angle of 20° to the surfaced of 


the mirror. 


What is the angle of reflection? 
(a) 20° (b) 30° 
(c) 50° (d) 70° 


a 


5 


57 


58 


59 


60 


61 


62 


“(e) 35cm 


10 cm. What is the maximum a; 
the lens that the object can be flonan 
the lens acls as a magnifying cash t 
ig)-Sie (b) 10 em: 
(c) 15¢m (4) 20em 


A convex mirror is used to reflect j nt fr 
object placed 66 cm in front of te mite 
focal length of the mirror is 45 em. Fing the 


location of the image. 
(a) 23cm 

(c) 27cm 

Find the value of critical angle for water 
(refracted angle = 90°). The refractive index of 
water is 1.33 and that of air is 1.0, 

(a) 38.8° (b) 48.8° 

(c) 58.8° (6) 68.8° 


A convex lens of focal length 6 cm is to be 
used to from a virtual image three times. the 
size of the object. Where must the lens be 
placed? 

(a) 1¢m 
(c) 3em 


(b) -23 cm 
(0) -27 em 


(b) 2em 
(d) 4cm 


The power of a convex lens is 5D. At what 
distance the object should be placed from the 
lens so that its real and 2 times larger image 
is formed? 


(a) 25cm" (b) 30cm 


(d) 40cm 


Parallel rays of light are focused by a thin 
convex lens. A thin concave lens of the name 
focal length is then joined to the convex lens. 
The focal point will 
(a) shift to infinity 
(b) shift towards the lens by a small distance 


(c) shift away from the lens by a small 
distance 

(d) remain at its original position 

The focal length of two lenses in contact will 

be 


(a) F=f +f, (b) F=f, -f2 
(c) F=f, +t OPE 


erg) Geometrical Optica 127 
jn 
etn "Dy and D, are the powers of two lenses 


6 The focal length of a thin cony 


Placed in contact. then the rer of the 
combination will be ee 
(0) Dy-D, 


(a) Dy +, 
() Oyo, (2) 0, «0, 


© A biconvex lens of a matenal of refractive 
index 1.5 has the radius of curvature of each 
fide equal to £0 em, the power of the lens will 


(0) 10 coptre 


(8) 05 dipotre 
(6) 20 dope 


() 15 copter 


65 The power ofa lens in cicptres is 
(a) its focal length in metres 
(0) the reaprocal of ts focal length in metres 


(c) the reciprocal of length n metres 
(d) the reciprocal of length in centimetres 


66 Two convex lenses of focal length ‘f used in 
Combination become telescope, when the 
distance between them is 
(a) ft (b) 4f 
(c) 2f (a) #2 


67 The dicptre power of a concave lens of 10 cm 
focal length is. 
(a) 0.1 dioptre 
(c) 10 dicptre 


68 Fibre optics system can be used for 
(a) word processing 
(b) image processing and recerving 
(c) image transmitting 
(d) all of the above 


69 Refractive indices of diamond, glass, water, 
ice and air respectively are i 
(a) 2.4, 1.5, 1.3, 1.33, 1 
(b) 24, 1.5, 1.33, 13,1 
(c) 24, 1.33, 1.3, 1.5.1 
(d) 1, 1.3, 1.33, 1.5, 24 


70 Refractive index of a medium is defined as 


Speed of light in vaccum 
(a) Steed of bent in medium 
Speed of light in medium 
(b) peed of light in vacuum 


Speed of light in air 
() Speed of ont in medium 
Sega of ight in medium 

(0) of fightin air 


(b) 1.0 dopter 
(3) -10 dicptre 
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128 Physics 79 Adouble convex lens acts as diverging lens, 
he object Is 
when the OMe ocus. (b) between F and 4F 


71 Array of light enters from air into glass The 
angle of incidence is 30°. if the refractve 
index of glass in 1.52, the angle of refraction 
will be 


(a) 16.7* (b) 19.3° 
(c) 296° (d) 39.3° 

72 The refractive index of water is 1.33 and that 
of air ist. the critical angle for water will be 
(a) 18.6" (b) 28.6" 
(c) 38.6° (d) 48.8° 

73 Rainbows and mirage are formed by 
(a) reflection only (b) refraction only 
(c) dispersion only 
(d) a combination of refraction, total internal 

refection and dispersion 

74 Refraction contributes to the formation of 
(a) rainbows only 
(b) mirages only 
(c) echo 


(d) rainbows and mirages . 


75 Total internal reflection occurs when 
{a) the ray of light passes from a denser 
medium to a less dense medium 


(b) the angel of incidence in the denser 
medium is greater than the critical angle 


{c) thé ray of light passes from a less dense 
medium to a denser medium 


(d) both (a) and (b) 


76 The relation between refractive index and 
critical angle is * 
(2) sinc=2 (0) sinn=a 
(c) sinC=1 (d) n=sinCc 
77 Fora prism of particular and given wavelength 
A. the resolving power varies as 
(a) first power of lens of its base 
(b) square of inverse length of its base 
(c) increase of length of its base 
(d) cube of the length of its base 


“78 Use of. outer layer in optical fibres called 


cladding is mainly to 
(a) scatter the light 

(b) absorb unwanted light $ 
{c) transmit the light 

(d) produce total intemal reflection 


80 


81 


_ 82 


83 


87 


‘a) inside the focu: 
te at the focus (d) at4aF 


Telecommunication by optical fibres is done 
mode step index fibre 


ode step index fibre 
de graded index fibre 


by 

(a) single 
(b) multim' 
(c) multimo 
(d) all of the above 
The index of refraction for a substance is 
(a) constant 

(b) constant fora given wavelength 

(c) variable with the speed of light 


(0) never constant 
Total internal reflection occurs when the angle 


of incidence is 


(a) greater than the angle of refraction 


, (b) equal to the critical angle 


(c) greater than the critical angle 


~(d) greater than 45° 


A negative magnification always means that 
the image is 
(a) erect 
(c) virtual 
The main advantage of step index fibre is 
(a) the size of the cable 


(b) the quality of the cable 
(c) difference in the wavelengths of signals 


(d) all of the above 


(b) real 
(d) inverted 


The focal length of a thin converging lens is 
10 cm. What is the maximum distance from 
the lens that the object can be placed so that 


the lens acts as a magnifying glass? 

(a) 5cm . (b) 10cm 

(c) 15cm (d) 20cm 

The phenomenon of total internal reflection 
‘occurs in 

(a) optical fibre (b) rainbow 

(c) mirage (d) all of these 


A right-angled prism is made of glags of 
refractive index 1.5. The critical angle of the 


prism will be 
{a) 35.5° (b) 38,8° 
(c) 4.18° (d) 44.6° 


8 Which of the following statements about 
the 


89 


90 


91 


93 
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94 
A fixed point inside the tens through which a 


eel the image formed in a Plane Mittor is 
1 chang called 

(a) The image can be taller than the mirror “a octets 
(b) The height of the im; 

object distance 298 depends on the - bare of curvat 
(c) The width of the is 

at ties nen is the sameas the (4) optical centre 
(d) hy irmeoe height depends on the object 95 The diameter of a tens is called 

(2) focal length b) 
(c) optical centre he ase “ 


The diagram shows a ray of {i i 
the surface of a liquid Ba Sn 6 The power of a convex lens 
bsequ vex of focal length 

50 cm will be 


path. 
anaome — Ganaes 

97 he Power of a lens of one metre focal length 
“( Abdepre (9 Sosopee 


98 Linear magnification is equal to the ratio of 
(a) size of the object to the size of the image 
(b) size of the image to the size of the object 
(c) size of the objectfocal Jength 


The refractive index of the liquid is given by 
sin 60° sin 30° 


(2) Sin 50° (b) sin 50° (d) size of 
; ii 60" 6 inate ize of the image/focal length 
sin 40° sin60° 99 ie image of an object 5 mm high is only 
- cm high. The ificatic 
The refractive index of benzene is 1.5. What (a) 02° man oa — 
is the critical angel of benzene? (c) 1 ( 2 
(a) 0.667° (b) 42° o 
(c) 48° (4) 90° 100 bet Veen power. of a convex lens of 
cm =e 
Lenses are commonly made of (a) 3 (b) 5 
(a) glass only (c) 6 (d) 20 
(b) plastic only : 
(c) glass and clear plastic 101 Light entering glass will not suffer change in 
(d) aluminium HH eee oe 
S| (d) direction 


102 To obtain a parallel beam from the headlight 
of a car, it must be fitted with 
(a) aconvex mirror (b) a concave mirror 
(c) aconvex lens (d) a concave lens 


103 The point midway between the lens surface 


A lens whose thickness is small as compared 
to focal length is a 

(a) concave lens 

(b) double concave lens : 

(c): convex lens 


(d) plano-concave lens 
; . on its principal axis is 
: ot is used to study (a) opticatcentre —(b) focal plane 
spectrum (b) waveform principal focu: focal length 
(c) interference (d) diffraction " aan " 
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130 Physics 
passing symmetrically. through the 


of the lens is 
{b) pnncipal focus 
(d) focal length 


closed 10 
ynverge 


104 The hne 
eptcal centre 
{a) focal plane 
(c) principal axis 


after refracton by the fens 
principal focus 


(a) optical centre 
(c) focal plane (d) principal axis 

106 The distance between the optical centre and 
principal focus is 
{a) focal length (b) optical centre 
(c) ‘focal plane (d) principal axis 

107 In case of a convex lens, when object is 
placed away from 2F, image is formed 
(a) atF (b) at 2F 
(c) away from 2F (d) between F and 2F 


108 In case of a convex lens, when object is 
placed at 2F, image is formed 
(a) At 
(b) 2F 
(c) away from 2F . 
(d) between F at and 2F 
409 In case of a convex lens, image formed at 2F 
1s 
(a) virtual, erect and larger than the object 
(b) real, inverted and large than the object 
(c) real, inverted and same size as the object 


(d) real, inverted and smaller than the object 


110 The image formed on the film of a simple 


camera is 
(a) real, inverted and diminished 


(b) virtual, upright and diminished 
(c) virtual, upright and magnified 
(d) real, inverted and magnified 


111A double convex air bubble in water will 
behave as 
(a) plane slab 
(c) convex lens 


112 A laser beam may be used to measure very 
large distance because, itis - 
(a) unidirectional (b) coherent 
(c) monochromatic (d) not absorbed 


(b) concave mirror 
(d) concave lens 


tion in opti 
ce 5 erica! aberra Plical 
113 pease nich ‘of the following should be 


used? 
(a) Plano-convex lenses 


(b) Concave lenses 
(c) Spherical mirrors 
(c) Plane mirrors 
114 Ina compound microscope, the lens near the 
objective is 2 
(a) convex lens of si 
small aperture 
(b) concave lens of small focal length and 
small aperture 
(c) convex lens of large aperture 
(d) concave lens of small aperture 


ris optical fibre results into 


mall focal length and 


115 Loss of powe' 
(a) poor receiption of signals 
(b) delay in time for reception of signals 


(c) accurate information at the receivers 
(d) all of the above 

116 A simple astronomical telescope consists of 
two 
(a) concave lenses 
(b) convex mirrors 
(c) convex lenses 
(d) plano-convex lenses 

417 Two convex lenses of equal focal length ‘? are 
placed in contact, the resultant focal length is 

(b) f 


(a) zero 
(d) #2 


(c) 2f 
118 If a single convex lens is placed closed to the 
eye, then it can be used as 
(a) telescope 
(b) simple microscope 
(c) compound microscope 
(d) opera glass 
119 In case of a convex lens, when object is 
placed at F 
(a) the image is formed beyond 2F 
(b) the image is formed between F and 2F 
(c) no image is formed 
(d) the image is formed behind the object 


(b) virtual, inverted and diminished 
(c) feal, upright and diminisheg 
(d) virtual, upright and diminisheg 


421 The image lormed by a Projector is 
(a) real, inverted and enlarged 
(b) real, upright and enlarged 
(c) real, inverted and diminisheg 
(d) virtual, upright and diminished 


122 The working principal ‘ 
enlarger is basically ihe sine ea eee raph 
a 


(a) camera (6) slide 
(c) microscope (d) eee 


123 A thin converging lens is used focus 
rays from the sun onto a niece of bs 
When the rays bum a hole in the leaf 
distance between the lens and the fares eo 
(a) less than the hal 
(a) less f of the focal Jength of the 
b ual to th 
(b) ‘eau 1e half of the focal length of the 
(c) equal to the focal length of the lens 
(d) equal to twice the focal length of the lens 


124 Which law states that the a incider 
equals the angle of rehoaeat ms — 


(a). Law of reflection 
(b) Law of refraction 
(c) Snell's law 
(d) Huygens's principle 
125 The mini inci i 
total iptamal election pel peered el 
(a) right angle (b) acute angle 
(c) critical angle (d) obtuse angle 


126 Which law states thal the ratio of the angles 
0, and 0, is equal to the inverse ratio of the 
two indicises of refraction? 

(a) Law of reflection 
(b) Law of refraction 
(c) Huygen's principle 
(d) Snell's law 


127 The band of colours is called 
(a) spectrum (b) prism 
(c) medley (d) LASER 


NS 


129 What would be the 
colour of sky th 
De day, tte ear has vo atosphere? 
oe (b) Black 
(c) Rea (4) White 


130 When we look at the 
dunng 
IG at wo see is sunight fat ha een 
‘ bth then re-radiated in different 
directions, process is called 
(0) scatering (b) ditfusion 
(¢) mirage (3) rainbow 


* 132 Which mirror be used for obtaining a parallel 


beam of light from a small lamp? 


(a) Plane mirror (b) Convex mirror 
(c) Concave mirror (d) All of these 
133 The ability of a convex lens ; 
Convergence in a parallel tear is aun. 
(a) magnification (b) focal length 
(c) power (4) strength 
134 Image formed by a concave lens is 
(a) real (b) magnified 
(c) virtual (d) real and magnified 


135 To final image produced by a compound 
microscope is 
(a) real and inverted 
(b) real and erect 
(c) virtual and erect 
(d) vieual and inverted 
136 The length of a Galilean telescope is given by , - 
(a) fo+f, (b) -f 
() 11, - M () 1, +4, 


137 A Ga'illean telescope with objective of focal 
lengt: 30 cm and eyepiece of focal length 
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gth 


when focused for infinity Nas len: 
8 cm 


eae b)22 em 
75cm ( 
° 3gcm (a) 240m 
bya 
ject can be seen 
ue Maxirumn skate spect is illuminated by 
mi 
tight of 
(a) longer wavelength 
(b) shorter wavelength 
(c) X-rays (4) y-rays 
1439 The magnifying power of the Galilean 
telescope is 7 
(a) + fe (b) fo- 
(C) tole (A) folfe 
jens 


verging | 
140 The diagram shows a con) 
producing an upright, virtual image. 


uses this 


Which optical ‘instrument 
arrangement? 
(a) Acamera 
(b) A magnifying glass 
(c) Aphotograph enlarger 
(d) A projector 
141 A microscope and a telescope each consists 
‘of two converging lenses. In which one of the 
following way is the telescope similar to the 
microscope, when both are in normal 
adjustment? 
(2) Each has a long focal length objective 
lens 
(b) In each the final image is inverted and 
virtual 
(c) In each the separation of the lenses is 
equal to the sum of their focal lengths 
-(d) Each produces an Intermediate image 
which is magnified and inverted 


142 A concave mirror is used to form an image of 
the sun on a while screen. If the lower half of 
the mirror were covered with an opaque card, 
the effect on the image on the screen would 


ible 
i an the image less bright than before 
a i make the upper half of the image 
ear 
(d) eae the lower half of the image 
disappear 
lose to the 
nverging Is held cl e eye 
hi saree Veagniying glass. For maximum 
fragnitying power, the Jens must be 
positioned so that 
(a) the object is just beyond the principal 
focus of the lens 
b) the object is in the focal plane of the lens 
i is in the focal plane of the lens 


ic) the image A 
c the image is at the near point of the eye 
side a colourless 


late in: 
44 Why does 2 glass P! 
? tquid become invisible? 
(a) The colours of both are same 


(b) The densities of both are same 


ir refractive indices are same 


(c) Thei 
) dices are different 


(d) Their refractive in 
445 When a light ray enters from air into water, 


then its wavelength 
(a) increases * (b) decreases 


(c) becomes infinity (d) remain constant’ 


446 What would be the colour of sky in the 


absence of atmosphere? 
(a) Blue : (b) Indigo 


(c) Red (d) Black 


447 For total internal reflection, the light rays enter 
(a) from rarer to denser medium 
(b) from denser to rarer medium 
(c) medium of same refractive index 
(d) at an angle 90° 
148 Due to which phenomenon,’ diamond shines 
so brightly? 
(a) Scattering of light 
(b) Refraction of light 
(c) Dispersion of light 
(d) Total internal reflection 


149 Which of the following colours scatters 


minimum? . 
(a) Blue (b) Violet 
(c) Yellow (d) Red 


150 ine Sun appears elliptical betore sunset due tag Geometrical Optics 133 
x Monochromatic ight passing 
through a thick 


151 


152 


ay 


18: 


154 


155 


156 


157 


* (c) Size 


158 


(a) reflection (b) retr: 
(c) scattering 


(d) total internal reflection 


Sunlight can undergo tota} 
it enters from intemal refection 
(a) glass to air 
(c) air to water 


(b) air to glass 
(0) water to glass 


The refractive index of diamond ts 2. What will 
be the velocity (incm s') in diamond 

(a) 1.5% 101° (b) 2 191? 

(c) 3x 10° (4) 6x 19° 


Which of the following factors de 
resolving power of an instumenty es Be 


(a) Magnification 

(b) Total length of objective 

(c) Diameter of objective 

(d) Refractive index of objective 


Abi-prism consists of 
(a) two parallel glass plates 
(b) two acute angled prisms 
(c) two obtuse angled prisms 
(d) two right angled prisms 


Which of the following colours of light pass 
through glass with minimum speed? = 


(a) Red (b) Green 
(c) Yellow (4) Violet 


Colaur of light is determined by its 
(a) amplitude . 

(b) velocity in air 

(c) wavelength 

(d) state of polarization 


Which parameter is an indication of colour of 
a star? 


(a) Weight (b) Distance 


(d) Temperature 


Which phenomenon is - responsible for 
formation of shadows? 

(a) Interference of light 

(b) Diffraction of light 

(c) Polarization of light 

(d) Propagation of light’ 


prism is 
(a) potanze (0) cispersea 
(¢) dittractea (3) deviated 


160-4 ray of ight is refected from a denser 
medium, What is phase and path difference? 


(a) 0,0 i) 23 
x, zh 
(c) x2 (8) 5.5 


161 What is the 1 
Jeng of locas magnising power of a convex 
(a) 3 (b) 5 
() 6 (6) 20 


162 A rod of refractive index 1.42 is immersed in a 
Squid of refractive index 1.42. The rod will 
(a) become insible 
(b) appear slightly bent 
(c) appear sightly raised 
(0) reduce its refractive index 


163 Megnification of a simple microscoce is equal 


(a) M=1+4 (o) M=1-$ 


f 
(0) Me 14g (ym=1-g 
164 Magnifying power of a compound microscope 
is equal to 


mms(og) owg(of 
(ey M=B(1+7) 9 w=2(1-#) 


“165A component of the spectrometer which 
Consists of a fixed metallic tube with a convex 
lens at one end and an adjustable slit is called 


(a) telescope (b) collimator 
(c) turntable (d) grating 


166 Michelson used the equation to determine the 
speed of light 
(a) c=4 fd 
(e) c=12 fe 


+ (b) c=8fd 
(4) c= 18 fd 


167 To get a lays magnifying power of an 
astronomical te'escope, we should have focal 


length of eye lens: 
(b) large 


(a) small 
(c) of any value (4) infinity 
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elescope is very lege 


168 The objective of @ le. 


This is to have an image 
(a) more magni f 
(b) of better resolution 


(é) more bright (d) more clear 


laced 
469 In a magnifying glass, the objective Is pla 
ata distance = 
a) less than the focal ; 
a between the focal length and twice the 
focal length ie 
(c) greater than twice the focal leng! 


{d) atthe focus of the lens 


470 The final image produced by a microscope |S 
(a) real and erect 
(b) virtual and erect 
(c) real and inverted 
(4) virtual and inverted 

171 The critical angle will be maximum when fight 
travels from 
(a) glass to air - 
(c) glass to water 


172 Two lenses of focal length f are combined. 
The resultant focal length is 


(b) water to air 
(d) water to glass 


(a) f (b) 2f 
(c) 2 (d) zero 

173 -When a ray of light enters a glass slab from 
air 


(a) its frequency increases 
(b) its wavelength increases 

(c) neither frequency nor wavelength change 
(d) its wavelength decreases 


.174 In optics, which subfield studies * the 
‘measurement of electromagnetic radiation, 
including visible light? 
(a) ‘Radiometry 
(c) Telemetry 


(b) Photometry 
(d) Chronometry 


175 Lenses of what diameter are usually not 
practical? 
(a) Lessthan4m’ (b) Larger than 1m 
(c) Largerthan5m (d) Larger than 10m 


116 wes of the following is a transport optical 
element with flat, polished, surfac 
fefract light? ” : eee ret 


(a) Monocole (b). Axicon 
(c) Prism (d) Lens 


s eye acts like a 


117 HSER (b) mirror 
d ian (d) fibre optics 


178 Larger the diameter of the objective ol g 
lescope 
ae ris its resolving power 


fa) greale \ 
. ieaeet is its resolving power 
(c) lesser is its magnifying power 


(d) grater is its magnifying power 


: bjectiv 
a compound microscope, ol e lens 
“ os as a projector and eyepiece as a 


(a) compensator 
(b) erecting lens 
(c) simple microscope lens 
(d) turntable 
180 A direct vision spectroscope is better than g 


prism spectrometer because it helps in 
(a) observing the spectrum without a source 


(b) observing the spectrum perpendicular tog .- 


source 
(c) observing the spectrum in line with the 
source 
(d) all of the above 


481 When we decrease the diameter of the 
objective lens of a telescope, tne resolution of 
telescope 
(a) increases 
(b) decreases 
(c) remains the same 
(d) depends upon the focal length of the lens 


182 The resolving power of an_ instriment 
increases as the wavelength of light used 
decreases, the magnifying power will . 
(a) remain the same 
(b) increase 
(c) decrease ; 

(d) have no relation between the two 


183 A simple astronomical telescope consists of 


two 

(a) concave lenses 

(b) convex lenses 

(c) convex mirrors 

(d) plano-convex lenses 


44 Which Muslim scientist gave the ist clear Geometrical Optics 133 


ription ant 
cesrpton and caves aa of 
(a) Ibn al-Haithem 
(b) Ibn Ishagal-Kundi 
(c) Al-Khawarizmi 
(d) Nasir al-Din al-Tusi 


5 Which of the followin 
ie spherical aberrations in optical nse oa 
(a) Plano-convex lens 
(b) Concave lens 
(c) Spherical mirrors 
(d) Plane mirrors 


Which Muslim scientist i . 
186 arotca? ist is regarded as “father 
(a)Ibn al-Haithem 
(b) Ibn Musa al-Khawarizmi 
(c) ton Ishaq al-Kundi 
. (d) Nasir al-Din al-Tusi 


487 Which of the following is used for the failure of 
a lens to forma sharp and distinct image? 
(a) Distortion (b) Astigmation 
(c) Chromatic aberration 
(d) Spehrical aberration 


188 Power of lens is measured in 


(a) cm (b) em" 
(c) dioptres (d) metres 


189 The blurring of the image due to dispersion in 
lenses is called 
(a) spherical aberration J 
(b) chromatic aberration 
(c) astigmation 
(d) curvature of image field ‘ 


190 In water drops, rainbows are formed by” 
(a) reflection *(b) refraction 
(c) “dispersion (d) allof these 


191 Which of the following are defects in human 
eye? 
(a) Myopia 
(c) “Presbyopia 


(b) Hypermetropia 
(d) Allof these 


192 Clouds are white because they efficiently 
scatter sunlight of all 
(a) colours 
-(c) frequencies 


(b) wavelengths 
(d) phases 


193 Which instrument measures the magnification 


Of a telescope? 
{a) Lactometer (b) Dynamometer 
(c) Wattmeter (4) Ammeter 


194 Which of the following are defects is lenses? 
(a) Chromatic aberration 
(b) Spheneal aberration 
(¢) Astigmation (d) Allof the above 


195 The real depth ef a swimming pool is 2m 
What is the apparent depth of the pool if the 
fefractvve index of water ts 1.337 
(a) 1.0m (b) 1.5m 
(c) 20m (d) 2.5m 


196 The refractive index ‘n’ of the material of the 
prism wrt ar can be determined by the 
relation 


on(*575) 
(0) 9 Senay 
wo(*222) 


197 The near point of a person is 50 cm and his 
far point is 200 cm. The power of the lenses 
which his spectacles should have for reading 


will be 
(a) +D (b) +2D 
(c) +4D (6) -2D 


198 The near point of a person is 50 cm and his 
far point is 200 cm. The power of the lenses 
which his spectacles should have to see 
clearly distant objects will be 2 
(a) -0.50 (b) -1.0D 
(c) -1.50 (d) -2.00 


199 Linear magnification is the ratio between the 
(a) distances of object and image from mirror 
* (b) distances of object and image from the 

focal point . 

(c) distances of image and abject from the 
mirror 

(4) distance of image from object and the 
distance of object from mirror 


Scanned with CamScanner 


136 Physics 


from 
00 If the image is virtual, then Its distance 
2 


Is taken 
a votive (b) ae 
(c) double (d) hal 
i rol 
101. Innormal adjustment. the magnifying powel 
: an astronomical telescope is 
(2) 'eMo (b) ae 
(c) othe (0) fo-'e 


ead use of failure 
202 Whi fie OE and gatinct image of 
a white object? 

(a) Spherical aberration 
{b) Chromatic aberration 
(c) Distortion 

(a) Astigmatism 


i ifical 
103 In a compound microscope. magnif 
a be large, Mtocal length of eyepiece 'S 
(a) large 


(b) small is 
(c) equal to that of the objective 


(a) larger than that of the objective 


tion will 


204 The function of colliniator in spectrometer is to 
(a) disperse the light 7 
{b) reflect the light 
(c) make the light parallel 
(4) diffract the light 


205 A fly is found to be sitting on a telescope 
when it is focused towards the moon. What 
effect is expected on the photograph of the 
moon? 

(a) Intensity remains unchanged 

(b) No effect 

(c) The complete field of view is blocked 
(d) Coloured image will be seen 


206 What is zoom lens? 
(a) Itis a lens having fixed focal length 
(b) Itis a lens having variable focal length 
(c) Itis a lens used in radii to telescope 
(d) Allof the above 


207 A diverging lens may not have 
(a) negative focal length 
(b) positive focal length 
(c) one plane surface 
(0) one convex surface 


208 


209 


210 


2t1 


212 


213 


24 


215 


f using a large aperty 
mary purpose © fe 

weave ha telescope \s to produce 

(a) brighter image 

(b) larger image 

(c) wider field of view 

(a) smaller image 

ts made the first successfy) 

terrestrial measurement of the speed of light? 

(a) Isaac Newton (b) Ole Romer 

(c) Armand Fizeace (d) Albert Michelson 


which scientis 


Which term is used for human eye deflect 
“near sightedness”? 
(a) Myopia — 
(c) Presbyopia 

i ive power of a prism depends upon 
Se engtrol the light used and is 
(a) more for large wavelengths 
(b) less for large wavelengths 
(c) more for small wavelengths 
(d) less for small wavelengths 


(b) Hypermetropia 
(d) Cataract 


The variation of focal length of a lens when 
we pass from the central portion to periphery 
is called 

(a) coma 

(b) astigmatism 

(c) spherical aberration 

(d) chromatic aberration 


The deflection image due to oblique centric 
rays falling on the lens is called 

(a) coma 

(b) spherical aberration 

(c) astigmatism 

(d) curvature of image field 


On which property of lens, longitudinal 
chromatic aberration depends upon? 

(a) Resolving power 

(b) Dispersive power 

(c) Magnifying power 

(d) Radius of curvature 


Which of the following be used for reducing 
mechanical aberration in optical instruments? 
(a) Plane mirrors 

(b) ‘Spherical mirrors 

(c) Concave lenses 

(d) Plano-convex lenses 


46 The speed of light in air is 3» 19% me! 
2 reflective index of the diamond jis 24g the 
the speed of light in diamond yall be 


(a) 1.2% 10° ms"! (b) 124+ 10% mst 
(c) 25*10°ms" (0) 28-108 mst. 


then 


217 The depth of a pond Is 4 m. What j 
apparent cep eae pond if the waler level's 
3.5 m high. The refractive index of 
1,33. water is 
(a) 19m 
(c) 3.13. m 


(b) 23m 
(9) 4.5m 


218 The power of a convex lens is 10 D, 
distance the 3 times larger image is ‘omen 
(a) 96cm (b) 11.6 cm 
(c) 13.3.0 (d) 17.6 cm 


219 The aberration in the image formed by a lens 
due to different wavelengths present in a 
source is called 
(a) spherical aberration 
(b) chromatic aberration 
(c) astigmation 
(d) achromatic aberration 


220 On which of the following the object size as - 


perceived by eye depends upon? 
(a) Actual size of the object 

(b) Aperture of the pupil 

(c) Object distance from the eye 
(d) Size of the image formed on the retina 


221 In a compound microscope, image formed by 


theeyepieceis . + 
(ay real (b) inverted, 
(c) erect (d) diminished 


222 The erecting lens of a telescope produces 


(a) a shorter instrument 
(b) wider field of view 


(c) alargerimage  (d) asharpimage 


223 Which of the following electron wavelength is 
used in electron microscope? 
(a) Short (b) Extremely short 
(c) Large (d) Moderate 


224 The length of an astronomical telescope for 


Normal vision is 
(a) {fe 
(c) fo+fe 


(b) foe 
(2) fo-fe 


Geometrical Optics 137 
225 A patton Suffering from short sightedness 


(2) concave tens 
(C) convex tens 


(b) convex mirror 
(d) concave mirror 


226 Chromatic aberration can be removed by 
using ° 
(2) convex tens 
(b) two convex lenses 
(C) concave tens 
(6) combination of a convex lens and a 
concave lens 


227 Spherical aberration can be removed by using 
(a) concave lens 
(b) convex jens 
(c) by limiting the number of rays using a 
stopper 
(8) by using a Concave-convex lens 


228 Which one of the following telescopes has the 
least length when set for parallel rays? 
(a) Astronomical telescope 
(b) Galileo's telescope 
(c) Terrestrial telescope 
(d) Reflecting telescope 


229 A terrestrial telescope produces 
(a) an react and real image : 
(b) an inverted and real image 
(c) an inverted and virtual image 
(d) an erect and virtual image 


230 What is the focal length of a normal eye-lens? 
(a)_1mm (b) 2cm 
(c) 25cm (¢) 1m 


231 Why danger signals are made red? 
(a) Our eyes are more sensitive to real colour 
(b) Red colour has minimum scattering 
(c) Red colour has maximum scattering 
(d) Red colour has maximum frequency 


232 What is the cause of mirage in desert areas? 

(a) Refractive index of atmosphere increases 
with height 

(b) Refractive index of atmosphere 
decreases with height 

(c) Retractive index of atmosphere remains 
constant = 

(d) Scattering 
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tially into waler appears 


(¢) 
(a) water is a fui 


for 
Which of the following is used aS a remedy 


? 

defect of hypermetropia 

(a) Convex lens (b) Concave sone s 
(a) Bifocal length le" 


(c) Cylindrical lens 
S 

235 The ability of eye to focus near aS well a! 
distant object is termed as 
(a) myopia 7 
(b) persistence of vision 
(c) power of accommodation 
(d) astigmatism 

distinct vision 


ast distance of 
2S th increase in age ofa 


(a) decreases. wil 
son 
(b) increases with increases in age of a 
person 

(c) varies with the age of a person 
(d) does not vary with the age of a person 

237 The image of a distant object as seen through 

an astronomical telescope IS 

(a) real and inverted 

(b) virtual and inverted 

(c) real and erect 

(d) virtual and erect 


238 Which of the following does not produce an 
erect image? 
(a) Galilean telescope 
(b) Terrestrial telescope 
(c) Prism binoculars 
(d) Astronomical telescope 


239 Short sightedness in the eye occurs due to 
the 


(a) contraction of eyeball 

(b) increases in focal length of eye-lens 

(c) reduction in focal length of eye-lens 

(d) reduction in distance between retina and 
eye-lens es 


240 A young man wearing glasses does not~ 


require bifocals because he 
(a) is farsighted 


e ability to accommodate 


(b) has th 
(c) is short sighted 
(d) does not suffer from coma 
i ight-sensitive lis: 
241 “ is the light-se sue in hn 
=. 
(a) Retina (b) Pupil 
“(c) Iris (d) Cornea 


i: f 
e colour is the colour o! 
a (b) retina 


‘a) iris be 
: comea ()_ pupil 


ich i i ircular structure jy 
Which is the thick, circu cture in 
a aining an aperture with vatiahe 


+ cont 
oe eler? It controls the amount of it 
reaching the retina? 
(a) Retina (b) Pupil 
(c) Iris (d) Cornea 


fh part is. a hole located in the centre 


244 Whic! 
the eye that allows light to enter the retina? 
(a) Iris (b) Pupil 
(c) Cornea (d) Fovea 


245 Which was the transparent front part of the 
eye that covers the pupil, iris and interior 


chamber? 
(a} Cornea (b) Fovea 
(c) Sclera (d) Choroid 


246 What is the refractive power of “cornea in 
humans? 
(a) 13 dioptres 
(c) 33 dioptres 


(b) 23 diaoptres 
(d) 43 dioptres 


247 Which is the health care profession concemed, 
with eyes as well as vision, visual system and 
vision information processing in humans? 

(a) Optometry (b) Ophthalmology 
(c) Telemetry (d) Psychology 


248 Which is the branch of medicine that deals 
with the anatomy physiology and diseases of 


the eye? 
(a) Ophthalmology (b) Psychology 
(c) Andrology (d) Gynecology 


249 Which type of.microscope was the first to be 
developed? 
(a) Optical microscope 
(b) Digital microscope 
(c) Electron microscope ‘ 
(d) Allwere developed at the same time 


260 Which eye defect can be rect by Using hd 


diverging lens? 
(a) Near sightedness 
(b) Far sightedness 
(c) Presbyopai 
(d) Astigmatism 


251 Whal is the type of cor 
correct or enhance the ‘eon Used to 
(a) Axicon (b) Mor ly one eye? 
(c) Zoom lens (d) Camera tens 


252 Which narameter determines ie 
a light source sensed by an eyes oneness ot 


(a) Light energy entering the eye 
(b) Wavelength of tight 
(c) Total radiant flux entering the 
i e 
(d) Total luminous flux entering the aye 


253 Persistence of vision is the ph 
the eye by which an afterimage is tony . 
persist for approximately one twenty "ith te 


second on the 
(a) retina: (b) heart 
(c) mind (d) liver 
ANSWERS 
1¢ 2d Beaoo4e. 54 
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_ SECTION E 
WAVES AND WAVE 
‘PROPERTIES OF LIGHT 


In this section, you will learn about: 
Basic Properties 0 Waves 
Stationary Waves 
Waves in Strings 
Waves in Pipes = oo 
Musical Notes and Sounds - , . 
Beats 
Forced Vibrations and Resonance 
The Doppler Effect 
* Huygen’s Principle : 
. Interference of Light Waves 
. Diffraction of Light Waves 
. Polarization of Light Waves 
. Electromagnetic Waves * 


eer een 
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141 
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and their Types 


waves waves produce disturbance j 
in the medium i own 
rring matter. The waves which Phe they travel, oun 28 
rransf ical waves. There is another clans ores by the osciletion of par pveia ‘re fr ns 
€8 Which instead of material particles, propagate out in 
/ Such waves are known as electromagnatic 


A wavefront is a line or surface, in the 
int have the same phase. Wav 


whi 


Fig. 5.1 


Huygen’s Principle 
~ If the shape and location of.a wavefront at any instant t, is known Huygen’s principle enables to 


determine the shape and location of the new wavefront at a later time’t + At. This principle consists of two 


parts: . 
1. Every point of a wavefront may be considered as a source of secondary wavelets which spread 
out in forward direction with a speed equal to the speed of propagation of the wave. ; 

2. The new position of the wavefront after a certain internal of time can be found by constructing a 


surface that touches all the secondary wavelets. 
c c 


D Oo 


(a) Spherical wavefront (b) Plane wavefront 


Fig. 5.2 
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Waves 2 place, at the same time, they produce an effect equal to the 
Io wan HO He is phenomenon is known a5 interference. i 

combined effect of the fo ig not easy to observe because of the EE EE ent of light from , 
Interest bia be fulfilled to observe the interference phen : 

papain soe of light must be monochromatic, 1.8. ofa single wavelength. 

in spate beams of light must be coherent. 


Interference of Light 


Interference In Thin Films 
Athin film is a transparent me 

Sharp and beautiful colours in soap bubbles an 

light reflected from the two surfaces of the film 
Consider a thin film of @ refracting medium. As the film is thin, sO 


II, and they will 
i etween the beams will be very small, 
cores ond ie result of their interference will be detected by the 


eye. 


dium whose thickness is compal 


.d oil film on the surface of water are due to interference of 


light is incident on a film of irregular thickness at all 

: saadandes He should consider the interference pattern due to 

each spectral colour separately. It is quite possible that at a certain 

place on the film, its thickness and the angle of incidence of light are 

such that the condition of destructive interference of one colour is being 

satisfied. Hence that portion ‘of: the film will. exhibit the remaining 
constituent colours of the white fight. . 


Fig: 5.3 Geometrical - 
construction of interference 
of light due to a thin oil film 


Newton's Rings , 

When a plano-convex of long focal length is placed in contact with a 
plane glass plate, a thin air film is enclosed between the upper surface of the i 
glass plate and the lower surface of the fens. The thickness of the air film is 
almost zero at the point of contact O and it gradually increases as we 
proceed towards the periphery of the lens, 

The two reflected rays are coherent and interference constructively 
or destructively. When the light reflected upwards is observed through a 
microscope, which is focused on the glass plate, series of dark and bright 
rings are seen. These concentric rings are known as Newton's rings. 


At the point of contact of the lens and the glass plate, the thickness. 
of the film is effectively zero but due to reflection at the lower surface of air 
film from denser medium, an additional path difference 4/2 is introduced. 
Consequently, the centre of Newton's rings is dark due to destructive interference. 


Diffraction of Light 


___ Consider a small and smooth steel ball is illuminated by a point source of light. The shadow of the 
object is received on a screen as shown in the figure. The shadow of the spherical object is not 
completely dark but has a bright spot at its centre. According to Huygen’s principle, each point on the rim 
at be shee behaves as a source of secondary wavelets which illuminate the central region of the 


rable with the wavelength of light, 


rou 
nd the obstacle * Screen 


Objecd 


The phenomenon is foun 
J 5 
of light is large as compared wth then compet when 
the 


lit. The diffractio of 
e sit. N of light occurs, in effect bstacle of aperture of 


Jeen rays coming fi e 
between ray 9 "rom different parts of the as oo interference 
> efront. 


Diffraction Due to a Narrow Shit 


Figure 5.6 shows the exper; 
diffraction of light due to a marron cae 2 eagement for studying 
iuminated by a parallel beam of monochro 2 slit AB of width 'd' is 
The screen S Is placed parallel to the slit Hiss light of wavelength }, 
the diffraction of light. A small portion ofthe : Observing the effects of 
through the narrow slit. Each point of ths cident wavelront Passes 
sends out secondary wavelets to the ere Of the wavefront 
interfere to produce the diffraction pattern. it pene wavelets then 
with rays instead of wavefront as shown in th ‘comes simple to deal 
only nine rays have been drawn whereas ack gure. In this figure, 
number of them actually there are a large 


- The equation for the first minimum is: 


$sino = 
or dsind=a 


In general, the conditions for different orders of minir 


dsin@=m) ima on either side of centre are given by 


where m=+(1,2,3,_.) 
Diffraction Grating . 


A diffraction grating is a gl it 
/ glass plate havi 
mechanically ruled on. The transparent spacing between pe piliealver tle srt Soa. Ze 
In order to understand how a grating diffracts light, conside 2 a 
parallel beam of monochromatic light illuminating the grati tt 
normal incidence. A few of the equally spaced narrow slits are ievn 
in the figure. The distance between two adjacent slits is d, called 
grating element. Its value is obtained by dividing the length L of the 
rain oY Ha total number N of the lines ruled on it. The sections of 
wavefront that pass through the slits behave ‘second; 
wavelets according to Huygen's principle. eee mt 


Now consider the parallel rays which after diffraction through 
the grating make an angle ‘6’ with AB, the normal to grating. They are 
then brought to focus on the screen at P by convex lens. W the path 
difference between rays 1 and 2 is one wavelength 2, they will reinforce each other at P. As the incident 
beam consists of parallel rays, the rays from any two consecutive slits will.differ in path by 2 when they 
arrive at P. They will, therefore, interfere constructively, Hence, the condition for constructive interference 
is that ab, the path difference between two consecutive rays, should be equal to Ai.e., 


Fig. 5.7 


ab=2 wove) : 
From the figure 
ee. ab=dsin0 
'd' being the grating element. Substituting the value of ab in Eq.(1). 
dsinO=i 


or . dsing=nd 
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rays by Crystals 


er 
tectromagnetic radiation of much short 
e 


the 
n order to observe 
be of the order of the 
y of atoms ina 
ically = 


Diffraction of X 
f 
X-rays 1s 3 type O La 
\ m. 
wavelength, typically of the order of 10 


st 
effects of diffraction the grating spc ular cst 
wavelength of the Sn tig ae pacing trate Wel 
tural diffracts 
rain 2 stalline lattice 
toms in a cry’ \ 
flo of X-rays from the a ee 
a es The oration effect Very similar to those observed wit! 
gives 
rdinal rating 
light incident on ordinary 9 siguiente 
the upper and the 
lower plane travels 
eflected from the Fig. 5.8 
the two reflected 
th difference shoul 


incident 
Suppose an X-fays beam is 

the panes The beam can be reflected rom batt 

lower planes of atoms. The beam reflected Ir 


some extra distance as compares 
upper plane. The effective path difference between 


beams is 2d sin 0. Therefore, for reinforcement, the pal 
wavelength. Thus 
“, 2asina= nr 


id be an integral multiple of the 


Polarization ; . 
In transverse mechanical waves, such as produced ina stretched 

string, the vibrations of the particles of the medium are perpendicular to the 
direction ‘of propagation of the waves. The vibration - i oriented ban 
tical, horizontal or any other direction. In each of these cases, x 
nei aid to be polarized. The plane of 


transverse mechanical wave Is 5% arizec 
polarization is the plane containing the direction of vibration of the particles 


of the medium and the direction of propagation of the wave. 


A licht waves produced by oscillating charge consists of a periodic 
variation of alectric field vector accompanied by the magnetic field vector 
at right ang!2 to each other. Ordinary light has components of vibration in 
all possible planes. Such a.light is unpolarized. On the other hand, if the 
vibrations are confined only in one plane ,the light is said to be polarized. 


Production and Detection of Plane Polarized Light 


The light emitted by an ordinary incandescent bulb (and also by 
the Sun) in unpolarized, because its (electrical) vibrations are randomly " 
oriented in space. It is possible to obtain plane polarized beam of light from Fig. 5.9 
unpolarized light by removing all waves from the beam except those having vibrations along one 
particular direction. This can be achieved by various processes such as selective absorption, reflection 
from different surfaces, refraction through crystals and scattering by small particles. 


The selective absorption method is the most common method to oblain plane 
polarized light by using certain types of materials called dichroic substances. These 
Materials transmit only those waves, whose vibrations are parallel to a particular 
cirection and will absorb those waves whose vibrations are in other directions. One 
such commercial polarizing material is a polaroid : . 


in unpolarized light is made incident on a sheet of polaraid, i z 
ne wil i feng polarized Ifa second sheet of polaroid is placed GU uot Vat 
: Rented Gen ae shown by Straight lines drawn on them, are parallel, the light 
Soaring coils 4 the second polaroid also. If the second polaroid is slowly rotated 
pad sane of light, aS axis of rotation, the light emerging out of the second 

gels dimmer and dimmer and disappears when the axes become mutually ic 


perpendicular. The light rea 
belt eeacde ted ppears on further rotation and becomes brightness when the axes-are again 


\ 


- which they are travelling. If the medium has the elastic 


Waves and Weve Properties of Light 147 
Polaroid.2 


Polaroid-} 


fay h goi Plane Polarized tight ~ 
ys? es Yo Light 
y* , 
(b) . 
Fig, 5.11 


This experiment Proves that |i 
longitudinal, they would never disappear cron tase mei se ty mo 
re mutually icular, 
Speed of Sound Waves In Alr ‘s a 


The speed of so c 
pet und waves depends on the compressibility and inertia of the medium through 


by: Modulus E and density ‘p' then sped ‘v' is given 


The speed of sound Is much higher i 1 
are closer than in a gas and hence, retpond ble roel as ena 


For the calculation of elastic modules for air Newton assumed that when a sound wave travels 


through air, the temperature of the air during compression remains constant and pressure changes from 


P) to (P + AP) and therefore, the volume changes from V to (V - AV). According to Boyle's law: 
PV= (P+ AP}(V—aV) : : 
or PV = PV - PAV + VAP - APAV 
> The product APAV is very small and Can be neglected, So, the above equation becomes: 
Pav=VaP . 


. padP AP . 
or Pay ayyrk 


. AP \, G 
The expression ( aN ) is the elastic modulus E at constant temperature. So, substituting P for E 
in-Eq. (1), we get Newton's formula for eh speed of sound in air, Hence 2 


° . 


Laplace pointed out that the compression and rarefactions occur so rapidly that heat of 
Compression remains confined to the region where it is generated and does not have.time to flow to the 
Neighbouring cooler regions which have undergone an expansion. Hence, the temperature of the medium 
does not remain constant. In such case Boyle's law takes the form: = * 


PV’=constant stews (2) . 
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Molar specific heat of gas at constant OF 
where y= "ffolar specific eat of gas at cons d from P to (P+ AP) and volume changes from 
fr 
{a gas is change 
a given mass 0! 


vessure Of 
lithe. equation (2). : : 


Vto (V- AV), then using 
py'=(p+aP)(V- av)! 


pvraprorn"(1-4r) 


Applying Binomial theorem 


7 Vane 
(1-7) 24 yt negligible terms. 


NY 

Hence pep+ar)(1-1'7 
x AV 
pep-pPays AP-yaP ae 


or 


where ( Y ap) is negligible. Hence, 


O=-yP ou +AP 
aP og = 
or Ww yPeE 
‘ Av). : 
Thus, elastic modulus ( aP wy) equals yP. ie 


Hence, substituting the value of elastic modules in equation (1), 
the speed of sound in gas 2 : 


sq 

vf 

Forair y= 1.4 sothat S.T.P. 2 
v= 14 «280m s'=333ms" 

This value is very close to the experimental value. 


Effect of Temperature on the Speed of Sound In a Gas 
When a gas is heated at constant pressure, its volume: is'increased and hence its density is 


decreased. As 
ve et . 
. p . 
So, the speed is increased with rise in temperature. , 
Let- v= Sped of sound at 0°C 
Po = Density of gas at oc 
Vy = Speed of sound at t°C. , ! 
= Density of gas att °C : 


we get Laplace expression for * 


then Vo= 


nn wen Baayen Bae Propanies of Light _{49 
z 


P 
andy, =~ fIP 
'o Dy 
vi 
Hence, 7 = NE 
t 
’ soso (MY 


We have studied the volume 
expansion 
at temperature 0 °C and Vis volume att °c, i 


Ve= Vo (1 ~ Bt) 


Sases in previous classes. I! V, is the volume of a gas 


where ‘' is the coe! z 
Micient of volume expansion of the gas . For all gases, ts value is about ays. 


Hence 
wev.( ten) 3 
Since Volume = ans 


an t 
Hence Pr a4 +33) 

or egtoy( 14) 
Putting the value of p, in Eq,(1) 


qteajis u 

Vo 1k i TS (2) 

or tan 2TH fT : 
Mo 273 TS 


where T and T, are the absolute temperatures corresponding to t *C and 0 °C tespeéctively. Thus, the 


speed of sound varies directly as the square root of absolute temperature. 
Expanding the R.H.S. of Eq. (3), using Binomial theorem and neglecting higher powers: 


As v)=332ms" 
Putting this value in the 2nd factor 
= Vet Bet 


or Y= Vy =O61t 


Beats 


If two tuning forks A and B of the same frequency say 32 Hz are sounded separately, they will 
give out pure notes. If they are sounded simultaneously, it will be difficult to ciffzrentiate the notes of one 
tuning fork from that of the other, The sound waves of the two will be superoosed on each other and will 
be heard by the human ear as a single pure note. If the tuning fork B is loaded with some wax or 


plasticene, its frequency will be lowered slightly, say it becomes 30 Hz. 
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ft 
now the Nvo tuning 
akemately mnceasing and cece 
Is called beat note oF a beat LH 
sound wave from tuning [orks 
s tt 
3 c) shows how does TN" 
Fa sepiacement of the two waves a saad aaee 
oP eeement is large and 2 lou hea le 
ser of the wave due to one tone KS ting in a 
rer of the wave due to the other id is Ratt 
pete vespacement at Y, hence, faint sound OF agen 
mam ; ee 
ner 1/4 s later, the displacements are again intl 
fon ee Resultant 
Girecton and a loud sound Is hea! oe 
loud sound is heard 'wo times in each si! at Fig. 5.12 
frequency of the Wo tuning forks is also 
uencies of the wo sounds is m 


instant X 


Ge) Sri cine 
x ts ys % 


This means 2 
As the diference of the 

When the difference between the freq 
becomes difficult to recognize the beats. 


ore than about 10 Hz, then it 


Doppler Effect 


An important phenomenon observed 
ts some relative motion between the source O! 


{ the waves is observed a ; 
° The change in the frequency due to Doppler effect can be calculated easily if the relative motion 


i “ht line joining them. Suppose v is the velocity of the 
and the observer is along a straight line joining i 
Sain fe fesuin and the source emits 2 ‘sound of frequency ‘f and wavelength 2". If both the source 


i =i 
then the waves received by the observer in one second are f= 5. Ifan 


locity Up, the relative velocity of the waves and the 
ber of waves received. in one second or modified 


ler effect. This effect shows that if there 


F 0 ; 
in waves is the Dopp! parent change in frequency ~ 


f waves and the observer, an ap} 


and the observer are stationary, 

observer A moves towards the source with a vel 

observer is, increased to (v + up). Then the num! 

frequency f, iS : : 
vty, . 

hes 


Putting the value of 2. = r the above equation becomes 


V+Uy 
v 


het 


_For an observer B receding from the source, the relative velocity of the waves and the ‘observer Is 
diminishedo (v - u,). Thus, the observer receives waves al a reduced rate. Hence, the number of waves 


vr 
received in one second in the this case is = 


I the modified frequency, which the observer hears, is fy, then 


v-u, V=U, 
or te=( at) =1( 7) 
ai Pea if the source is moving towards the observer with velocity u,, then in one second, the waves 
pressed by an amount known as. Doppler shift represented by Ad. 


é faves and Weve of 159 
o-(4) | 


The compression of waves is dug to the & 
act 


shorter space depending upon the velocity of the that same pumter of oan ned n'a 
The wavelength for observer C is then 


The modified frequency for observe C is then 
v v\ 
(,==-={ —— 
eh (va) 
and for the observer D will be 
py Ge es 
fo 0 C *Us ) ! 


This means that he observed fr 
observer and decreases when souca i monyeee tee source is moving towards the 


7 MULTIPLE CHOICE QUESTIONS , 


4 Waves transfer i 
6 A large ripple tank with a vibrator working ata 


(a) energy * (b) frequency frequency of 30 Hz produces 25 complete 
(c) wavelength *(d) velocity * waves in a distance of 50 cm. The velocity of 
3) Wilisiee ; the wave is 
ich of the following i - 
wanster? 9 1S a method of energy (a) 953ems" (b) 60cm s™ 
(a) Conduction (b) Wave motion 7 (c) 750m s7 (0) 1500 cm st 
(c) Radiation (d) All of thi : 
(9) ene 7 A wave reflected from the boundary of a 


3 In Vacuum, all electromagnelic waves have denser medium will have phase change 


the same ‘ (a) 45° (b) 60° 
(a) speed (b) frequency (c) 90° (4) 180° 
(c) amplitude d) : s 
) ea (a) wavelength 8 A wave reflected from the boundary of a rare 


4 Which of the following devices can be used lo. "edumwilliave phase change - 
produce both transverse and longitudinal (a) o° *  (b) 60° 
waves? (c) 90° (d) 180° 


(a) Astring (b) A ripple tank 9 tt : crt et is ai 
Ah i i e wavelength of a wave is 1 cm and its 
{¢) Ahetical spring (¢) A tuning fork “period is 0.02 s, velocity of the wave will be 
5 Which of the following characteristics of a (a) 20ems"' (b) 50cm s? 
wave is independent of the others? (c) 60ems"! () 100m s™* 
(a) Speed . (b) Frequency 
(c) Amplitude (d) Wavelength 
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14 


the 5 
at wat be the effect on is made 


Me ave ina string. it tensiol 


transverse w 
4 pmes? 

(a) Remains tne same 
(d) Increase 4tumes 

(c) Becomes double 

(d) Becomes 3 times 

Dstance between two consecutive node 
antinodes 1s equal to 
(a) V4 
(c) A 

In case of stationary wal 
the medium has fixed 


(a) velocty 
(c) amplitude 


Ss OF 


(b) 02 
(d) 24 


ves every particle of 


(b) displacement 
(d) phase 


vels through space and 


r ir it tral 
A disturbance the ied by energy transfer 


time usually accompani 


is called 

{a) sound (b) frequency 
(c) wave (d) echo 

‘A wave that consists of oscillations. occurring 
perpendicular to the direction of energy 
transfer is called 

(a) transverse wave (b) ‘longitudinal wave 
(c) stationary wave (4) shock wave 


Waves’ that have the same direction of 
vibration as their direction of travel are 
(a)longitudinal waves 

(b) transverse wave 

(c) standing waves 


(0) hair wave 


16 


7 


18 


19 


Which of the following is a transverse wave? 
(a) Sound wave (b) Shock wave 
(¢) Hair wave (d) Radiowave 


A wave that remains in a constant position is 
called 

(a) standing wave 
(c) shock wave 


(b) transverse wave 
(d) longitudinal wave 


On average, there is no enefgy transfer in 
(a) sound waves (b) water waves 
(c) standing waves (dg) mechanical waves 


Awater wave is an example of 
(a) transverse wave 
(b) longitudinal wave 


20 


21 


22 


23 


24 


25 


26 


27 


28° 


(c) hair wave 
(d) shock wave 


ngth of a wire Is 1 cm ang its 


ave Io 
vero |S 0.02 s, the velocity of the wave will 
be - 
(a) 200m s' (b) 50cm s 
(¢) 600m s! (d) 100cms" 


fa piano wire iS 1m and mass j 
Ae is Sretched by a force of 200 N, 
the fundamental frequency of sound waves 
produced by the piano will be 
(a) 50 Hz (b) 100 Hz 
(c) 150 Hz (d) 250 Hz 


Asound wave isan example of 
(a) transverse wave 

(b) lontitudian! wave 

(c) hair wave 

(d) stationary wave 


The energy transported by a wave js 
proportional to the square of the 

(a) wavelength of the wave 

(b) period of the wave 

(c) amplitude of the wave 

(d) frequency of the wave 


The loudness of a sound depends on its 
(a) frequency (b) amplitude 
(c) speed (d) ‘both (a) and (b) ~ 


The sound waves used sonography are 
(a) less than 20 kHz 

(b) of-20 kHz 

(c) greater than 20 kHz 

(d) of 20 MHz 


The interference between two sounds of 
slightly different frequencies is 

(a) shock wave (b) beats 

(c) sonic boom (4) Doppler’ effect * 


Beats occur due to 
(a) reflection 
(c) interference 


(b) refraction 
(d) diffraction 


What is the change in path, when sound wave 
Is reflected from a rigid support? 


(a) we (b) x 
(c) 2n (8) Zero 


29 The phenomenon Of beats takes place er Waves and Wave Properties of Light 153 
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30 
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32 


33 


34 


35 


36 


7 


(a) longitudinal waves 
(b) transverse waves 
(c) stationary waves 
(d) both (a) and (b) 


os energy transmitted per second through 
oo area held perpendicular to the ditection of 
H Spagation of he wave « called 
a intensity of sound (b) loudness cf sound 
) Bitch of scund (d) quatty of sound 
which of the following refers to the gig, 30 y 
wel at lo crest of a wave? tance Viten two identeal travelling waves are 
superposed. velocity of the resultant wave 


(a) Frequency (b) Wavelength 
(c) Amplitude (d) Period 7 prise unchanged 
The maximum displacement from he (c) increases 

(6) becomes zero 


undisturbed position of the medium to the 
crest top is called 
(a) wavelength 40 A cork moes at 5 ms”! on the crest ol a wave 


(b) ampitude 
The dstarce between the crests is 


(c) period (d) frequency im Ther ie 
y fequency of the wave moton is 

Which of the following factor will not affect the (a) OS Hz (b) 10 Hz 

speed of sound in a medium? (c) 20 Hz (6) 50Hz 

(a) Temperature (b) Pressure ree 

enemy aes wares of wavelength 01m How log dows t 

If a wave vibrates 10 times in one second with aa ‘waves to travel 2500 m? 

a speed of 10m s~', the wavelength will be {c) 40 a oe 

(a) 1m ‘{b) 10m {a} 100s 

(c) 20m {d) 100 m 42. The diagram shows how dis ment varees 


with bme as a wave passes a fixed point 


How does the velocity ‘v' of a longitudinal 
wave in a fluid depend on its density ‘p'? 

{a) vis proportional to p 

(b) v is inversely proportional p 

(c) vis proportional top 

{d) vis inversely proportional tovp 


Velocity of sound in air at a given temperature 


(a) increases with incréase in pressure waste a . er 
b) is independent of the pr 
(b) P Lert (c) 1.0Hz (4) 20 Hz 


(c) decreases with increase in density 
(d) increases with increase in density 43 A long rope is stretched out on the floor. One 
end of the rope is then shaken. The graph 


The velocity of sound will be greater in shows the rope at a particular moment in time: 


(a) air (b) water 

(c) solids (d) vacuum Toe 

The wavelength is the distance along the line a 

of wave propagation between two successive = gy, 

particles which have equal 0. 

(a) velocities (b) phases 0. 6 1.8 2.0 
(©) amplitude (d) displacements , bs Osean 
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44 


45 


. 46 


47 


48 


49 


50 


51 


“The phase vel 


Guide 


vave motion? 
What is the wavelength of the wave 


(b) 06 m 
(a) 03m a 
(c) 08m (d) 4 ; 
lose 
When stationary waves are formed ina Cc’ 
an pipe 
@ anode is formed at the closed end of the 
pipe ' 
(b) an antinode is formed at the closed end 0 
the pipe 


(c) each particle at the node experiences 
zero acceleration 

(a) the maximum pressure Oc 
nodes 


curs at the 


wave is independent of 
(b) pressure 
(d) mass and energy 


The speed of a sound 
(a) nature of medium 
(c) temperature 


energy transported by 


rage amount of f 
Be patty er unit time is termed 


a wave per unit area Pi 
as 

(a) wave speed 
(c) wavelength 


(b) wave intensity 
(d) wave amplitude 


locity is the velocity of a point 
that moves with a wave at constant phase. it 
is also called 

(a) phase speed 
(c) wave velocity 


(b) wave speed 
(d) all of these 


The addition of two or more waves IS termed 
as 

(a) interference 
(c) polarization 


(b) period 
(4) echo 


The perceived fundamental frequency ofa 
sound is called 
(a) loudness. 
(c) pitch 


(b) timber 
(d) wavelength 


Which technique uses underwater sound 
propagation to detect and locate submerged 


objects? 

(a) SONAR (b) RADAR 

(c) LIDAR (d) LASER 

Hearing damage is possible at sound 
pressure of 

(a) 00B (b) 50 dB 

(c) 130dB © (d)195 dB 


52 Whic 


53 


54 


55 


56 


57 


58 


n effect produces ultrasonics In Quart 


yroelectnic effect 


P 
(a) ctric effect 


(d) Piezoele 
(c) Hall effect 
(d) Magnetostriction effect 


sis is employed to Convert P 


anal 
which y d into notes? 


complex soun 
(a) Fourier theorem 
(b) Milleman theorem 
(c) Lissajoes theorem 
(d) Demorgan's law 


The beat frequency is the 

(a) sum of the two frequencies 

(b) product of the two frequencies 
(c) difference of the two frequencies 
(d) ratio of the two frequencies 


Which effect explains the frequency shift that 
occurs when there is motion of sound, g 
listener or both relative to the medium? ! 
(a) Early effect (b) Doppler's effect, 
(c) Hall effect (d) Zeeman effect” 


Wave motion in air consist of 
(a) longitudinal waves 

(b) transverse waves 

(c)_ seismic waves 

(d) polarized waves 


In an oscillating system, damping means 
reduction in 

(a) frequency 
(c) amplitude 


(b) wavelength 
(d) period 


Which physical property is most responsible 
for resonance? 
(a) Frequency 
(c) Pitch 


(b) Intensity 
(d) Loudness 


Two waves of the same frequency and 
amplitude travelling in opposite directions 
along thé same path in the same medium 
produce é 

(a) stationary waves 


” (b) transverse waves 


(c) longitudinal waves 
(d) compressional waves’ 


60 


62 


63 


cuit 


nature of object in his way by Sending 
a) infrasonic waves 

(b) ultrasonic waves 

(c) supersonic waves 

(d) ultraviolet waves. 


Aman stands between two cliffs and 
hands once. 
165m 


Claps his, 


‘. 110m 
| clit 2 


Assume ier the velocily of sound in air is 
330 m s”. What will be the time interval 


between the two loudest echoes? 
(a) V6 s (b) 5/6 s 
(c) 13s (d) 23s 


Agirl standing 150 m in front of a tall 

fires a pistol. A boy standing 350 ee, 
her, hears two bangs 1 s apart. From this 
informtin, what'is the sped of sound in air? 

(a) 150ms" (b) 280 ms 


(c) 300 mis" (d) 330ms" + 


During a thunderstorm, an observer s. 
lighting flash. Six second later he fears the 
thunder. The speed of sound is 330 ms". 


Approximately how far away is the 
from the lighting? ’ sent 


(a) 172 km 
(c) 1/20 cm 


(b) 1/3 km. 
(d) 2km 


A sonic measuring tape is used to measure 
the length of a room. It ‘measures a time 
interval of 0.06 s between transmitting a 
sound pulse and receiving the echo. The sped 
of sound in air is 330 ms" 

What is the length of the room? 

(a) 33m (b) 6.0m 

(c) 9.0m (d) 9.9m 


A wave which consists of a single, non 
repetitive disturbance is called a 

(a) continuous wave 

(b) pulse ‘ 

(c) longitudinal wave 

(d) transverse wave 
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71 
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73 


A bat while flying determines the location ais Waves and Wave Properties of Light 185 


16 


W 
ve can hear beats wnen the difference in the 


lreque: 
morethee™ of two ‘sounding bodies is not 


(a) 2 


(6 lly 


(d) 10 

Reverteration is the . 
i Presence of large number of overtones 

i ) Presence of harsh and discordant notes 
C) presence of ultrasonic vibrations 


(9) persistence of audible sound after the 
Source has. stopped 


ae acoustic implies 
(a) obtaining as much reve 
posse erberations as 
(0) making the reverberati a 
ati 
plea ion as small as 
(c) ‘obtaining the optimum of reverberations 
(d) eliminating reverberations 


peeve aves travelling through the same 
chase. Hie CNeee point 180° out of 
(4) polarization 

(b) destructive interference 

(c) refraction 

(4) constructive interference 


The speed of bodies’ exceed 
sound seated ing the speed of 


(2) supersonic 
(c) infrasonic 


(b) ultrasonic 
(3) superfast 


Two waves which com! 

fesultant by reinforcing wach ohen ot evs 
point demonstrate 

(a) destructive interference 

(b) constructive interference 

(c) refraction 

(4) polarization 


A sonometer or audjometer is a device based 
on the pnnciple of 
(a) ‘resonance 
(c) overtones - 


(b) beats 
(4) harmonics 


Any frequency higher than the fundamental 
fréquency of a sound is known as 

(a) overtone (b) beat 

(c) acoustics (d) shockwaves 
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80 


81 


82 
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ror Guide 
bod) 
yg vibrating 
npitude oO} 
The ate piace in vacuum IS 
resona (b) maximum 
(d) infinite 


ly al 


(a) zero 

ye) mm mimum | 
d 

The note of the lowest frequency is callet 

(a) beat 

(b) overtone 

() fundamental note 

(a) harmonic note a 


Which type of _ oscillations produce 
ance? 

torre” (b) Damped 

e Forced (d) All of these 

\Wnat is the distance between 2 node and an 

antinode? 

(a) & (b) W2 

(c) U4 (d) 24 


se difference between the particles 


The pha: n i 
vorating between two consecutive nodes is 
(a) 0 (b) n/2 
(c) = {d) 2x 


In which of the following the speed of sound 
will be maximum under similar conditions? 


(a) Nz (b) O2 
(0) Hy (d) CO, 


On which characteristics, the loudness of 


sound depends upon? . 
(a) Pitch (b) Amplitude 
(c) Speed (d) Wavelength 


The ratio of intensities of two sound waves is 
4: 9. What will be the ratio of their 


amplitudes? 


(2) 9:4 - (b) 3:2 

(c) 2:3 (4) 4:9 

Which is the best sound source to produce a 
pure note? . oy 
(a) Flute (b) Tuning fork 

(c) Harmonium (d) Drum 


The ratio of the velocity of sound in hydrogen 
to the velocity of sound in oxygen is 

(a) 4:1 (b) 16:1 

(c) 2:1 (d) 8:1 


64 


85 


86 


87 


88 


89 


-90 


91 


Ifa wave ribrate 10 times (n 1s with ag 
orion s'', the correct wavelength gy the 
wave Is 

(a) 1m (b) 10m 

(c) 20m (4) 100m 

A longitudinal sinusoidal wave has 


wavelength of 1.cm and a period of 2 Si 
wave velocity Is 
(a) 50cm s! 


(c) 0.005 ms" 


(b) 100 cms 
(J) 5ms" 


if a rope in a hand makes 10 oscillations a 
every Ha the frequency of the wave is fer 
(bt) 5Cst * 


(2) 2cs" 
(4) 200s" 


() 4ocs" 


The phenomenon of interference comes aboyt 
because waves obey 

(a) the impulse momentum theorem 

(b) an inverse square law of intensity. 

(c) the principle of reciprocity 

(d) the principle of superposition 


When a transverse wave is reflected on going 
from a more dense to a less dense medium 
(a) there is no phase shift 

(b) there is a 180° phase shift 

(c) there is a phase shift of 360° 

(d) acrestis transformed to a trough 


When a transverse wave travelling in a less 
dense medium is reflected at an interface with 


amore dense medium 

(a) a trough becomes a crest 
(b) there is no phase shift 

(c) there is a phase shift of 360° 
(d) a crest remains a crest 


The closed end of an organ pipe having 
longitudinal stationary waves in it behaves as 
(a) node (b) antinode 

(c) source of waves (d) trough 


Ultrasonic sound waves 

(a) can be heard by a normal human ear 

(b) can be heard with the help of hearing 
apparatus 

(c) can be heard with the help of microphone 

(d) cannot be heard 


93 


94 


95 
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98 


99 


100 


101 


The quality of anole 
decreases with loudness 


py vanes dvectly asits pitch 
ic) varies inversely a8 its pitch 
(0) depends upon the overtones 


the energy content of a wave is Proportional 
fo its 

(a) wave velocity 

ib) wave velocity squared 

(c) frequency 

(4) amplitude squared 


Beals occur because of 
(a) reflection (b)- refraction 
(c) interference (d) Doppler's effect 


The amplitude of a wave indicates 
(a) wavelength (b) frequency 
(c) intensity of wave (4) nature of wave 


Longitudinal waves cannot be 
(a) reflected (b) diffracted 
(c) dispersed (d) polarized 


(When a monochromatic wave enters from one 
medium into another, the property that 
remains unchanged is 
(a) amplitude 
(c) frequency 


(b) velocity 
(d) nature of the wave 


Light waves are 

(a) longitudinal (b) transverse 

(c) sometimes longitudinal and sometimes 
transverse. 

(d) neither longitudinal nor transverse 


Which property of waves is independent of the 
others? . 
(a) Amplitude 
(c) Frequency 


(b)- Velocity 
(d) Wavelength 


Frequencies less than 120 Hz are known as 
(a) infrasonics (b) ultrasonics 
(c) Supersonics (d) infrared 


When mass of a string is increased 4 times its 
original valve, the velocity of the wave 

(a) becomes double 

{b) reduces to one half 

(c) reduces to one fourth 

(d)_ increases 4 times to its original value’ 
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102 Ditters 
ence in the density of two medium when 
Passing from one into another 


(0) wave direction 
(6) bom speed and direction 
(9) wave trequency 


‘103 
A mating Survey ship sends a sound wave 
re = fills the seabed It receives an echo 
E ter The speed cf sound is seawater is 


1500 m 5" 

mis How deep is the sea at this 
(a) 500m (d) 1,000 m 
(c) 1.425m (9) 1,725 m 


104 pe electronic timer measures the time 
penneaa ahd pulses being emitted by an 
ter bansmiter from the bottom of a 
beat and the echn being recerved. 
When the water beneath the boat is 14 m 
: Fah te timer reconis ate of 0.028 

of the fo! i the 

ie Mowing gives u speed of 


(a) 14*002ms" (b) 2x 14x002ms" 


14 ig «14 

Cl azopms" (0 aagtms" 

105 The echo sounder of a fish transmits a pulse 

+ _ Of Sound which is reflected back to the ship by 
a sheal of fish directly below the transmitter. 
The time between the transmission and 
Tecepton of the pulse by the ship is 0.1 s. The 
speed of sound in seawater is 1200 m's”. At 


what depth are the fisn? 
(a) 60m (b) 75m 
(c) 125m (8) 225m 


106 Progressive waves of frequency 300 Hz are 
superimposed to produce a system of 
stationary waves in which adjacent modes are 
1.5 m apart What is the speed of the 
Progressive waves? 
(a) 300m s! 

() 750ms" 


(b) 450 ms” 

(d) 900 ms* 

107 Which one of the following could be. the 
frequency of ultraviolet radiation? 
(a) 10x 10'7Hz —(b) 1.0 10" Hz 
(c) 10x10 Hz (6) 1.0 x 107" Hz 


a 
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408 To produce beats it IS 


waves 
(a) travelling in opposite direction 


(p) of slightly different frequencies 
(c) of equal wavelengths 
(d) of equal amplitudes 


necessary to use two 


case of Jongitudinal waves, the individual 


age! sof the medium move 


particle: 
(a) inorcles 
(b) in ellipses 
(c) parallel to wave propagation 
(d) perpendiculat to wave propagation 


110 Echoes anse from 
(a) reflection 
(b) refraction 
(c) diffraction 
(d) dispersion of sound waves 


111 Awater wave is an example of 
(a) electromagnetic wave 
(b) longitudinal wave 
(c) transverse wave 
(d) reverberation 


412 In order to hear an echo, what is the minimum 
distance between the sound and reflecting 
surface? | 


(a) 065m (b) 1.65 m 
(c) 165m (d) 165m 

113 What will be the sound speed, if the frequency 
is doubled? 
{a) Zero (b) Half 
(c) Double (d) Unchanged 


1414 What is shape of a pure note? 
(a) Sinwave (b) Square wave 
(c) Sawtooth (d) Triangular wave 


415 A pendulum vibrates with a time period of 1s. 
Which range of sound is produced by it? 
(a) Audible (b) Infrasonic 
(c) Ultrasonic (d) Supersonic 


116 Which characteristic successively increases in 
the musical scale? 
(a) Quality 
(c) Loudness 


(b) Pitch 
(0) Amplitude 


417 Whal 


ill be the frequency it an employ 


ve 
led with water? Y 6889) 


is fil 
(a) Increases 

(b) Decreases 

(c) Remains unchanged 
(d) Fundamental 


he title for combining of Notes that 


nat is U 
” weduce Jarring effect on the ear? 
(a) Noise (b) Melody. 
_ (d) Discord - 


(c) Harmony 
419 Mostly human ear cannot hear soung a 
* intensity less than 
(a) 103Wm 
- 12 
(c) 107 Wen 


(b) 10° wm? 
(d) 10°" Wm? 


420 Which term is used for the persistence of 
sound in a hati? 
(a) Resonance 
(c) Symphony 


(b) Acoustics 
(d) Reverberation - 


421 Which of the following is a mechanical wave? 
(a) X-rays (b) Radiowaves 
(c) Light waves (d) Sound waves 


1422 When wind blows in the same direction in 
which the sound travels, the sound velocity 
(a) decreases 7 
(b) increases 
(c) remains unchanged 
(d) becomes zero 


423 For how long the sensation of sound persists 


in our brain? 
(a) 0.1s (b) 0.2s 
(c) 0.38 (d) 04s 


124 The pitch of a sound is determined by its 


(a) speed (b) frequency 
(c) direction (d) number of beats 


125 Interference can take place between 

(a) light waves only, but not in waves on the 
surface of water * 

(b) transverse waves only, but not in 
longitudinal waves ae 

(c) longitudinal waves only, but not in 
transverse waves . 

(d) transverse waves as well as longitudinal 
waves 


The quality of sound 

a) decreases with pitch 

(b) varies directly as its pitch, 
(c) yaries inversely as its pitch 


d) depends upon the overtones resi 
(0) there present 


126 


litude of a sound war 
127 The amp! ve determing 
(a) loudness (b) pitch am 
(c) reverberation (4) .interference 


428 The velocity of the wave could be increaseg 
bi 


(a) reducing the amplitude 
(b) decreasing the frequency 
(c) increasing the period 

(d) stretching the spring more 


429 Which of the following are examples of 
‘transverse and a longitudinal wave? 


(a) Radio and sound waves 
(b) Radio and light waves 
(c) Light and water ripples 
(d) Light and sound waves 


430 The amplitude and frequency of a sound wave 
are both increased. How are the loudness and 
pitch of the sound affected? 

(a) Loudness is increased and pitch is raised 

(b) Loudness is increased and pitch is 
lowered 

(c) Loudness is decreased and pitch Is 
lowered 


(d) Loudness is decreased and pitch is raised 


431 The loudness of a sound depends on its 
(a) wavelength (b) frequency * 
(c) wave amplitude (d) regularity 


132 The pitch of a sound depends on its 
(a) wavelength (b) frequency 
(c) wave amplitude (d) harmonic content 


133 The sweetness or harshness of a sound 
depends upon its 
(a) wavelength 
(c) amplitude 


(b) frequency 
(d) regularity 


134 The variation in the speed of sound with 
temperature is greater in 
(a) gases (b) liquids 
(c) metals (d) insulators 


Waves and Weve P; 


135 In sos ination of the speed 
ids and lig 
; vids, the var f 
f sound with temperature Is 


(@) much greater than im air 
(b) stghty less than inair 

(C) the same as in ar 

(0) smatt ang usually negligible 
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146 pe intensity of sound is 

2) ditectly properticnal i 

theaee to the distance from 
(b) directly proport 

nal to the 

Gistance from the source — 
(¢) inversely proportional to the distance from 

the source 


(0) inversely proportional to the square of the 
Gsstance from the source” = 


137 heh Of the Icllowing phenomenon occurs 
¥ sere Sound waves of equal amplitude 
rent fr 
same region? fequencies travel through the 
(2) Dopplers effect (b) Resonance 
(c) Beats (9) Echo 


138 Aner tank is used to study various features 


(a) wave phenomenon 
(b) interference 

(c) Doppier’s effect 
(d) reverberation 


139 When a sound source moves towards a 


Stationary observer, there is 

(a) an apparent increase in wavelength 
(b) an apparent increase in frequency 
(c) an apparent decrease in frequency 
(d) a change in the velocity of the sound 


140 Velocity of sound in air at a given temperature 


(a) increase with increase in pressure 
(b) decrease with increase in pressure 
(c) is independent of pressure 


(d) becomes quadruples ° 
141 Velocity of sound in any medium depends. 
upon 
« (a) elasticity (b) density 
(c) volume (d) mass 


142 In a spectrometer experiment, monochromatic 


light is incident normally on a diffraction 


gratign having 4.5 = 10° fines per metre. The 
second order line is seen at an angle of 30° to 
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he 
What is the wavelength of 


the rormal 
pea (b) 556 om 
(a) 430.0m eS nih 
(c) $89.0 (9) 6 
plitude 0 20 mm has an 
2 what will be the 
ve of the same 
n aera amplitude of 
‘ 0 49mm? e 
(ay a2wn (oy cow 
gown (g) 120Wm 


tom from a Youngs 


light o! 
mumaated by yellow ts would 
from the slits wou 

600 nm. At what distance y be observed 


{the same separation 
when aes blue light of wavelength 400 nm? 


(a) 033m (b) 067M 
(c) 075m (d) 1.5m 
445 Wah the increase of temperature, the pitch of 
an organ pipe 
(a) increases (b) decreases 


(c) remains the same 
(d) may increase or decrease 


146 Doppler's effect can be applied to 
(a) light waves only 
(b) sound waves only 
(c) both light waves and sound waves 
(d) study various features ofa wave 


+ 147 Beats are the result of 
(a) interference 
* — (¢) ultrasound 


(b) Dopplers effect 
(d) polarization 


148 When amplitude of a wave becomes double, 


its energy becomes 
(a) zero (b) double 
(c) 4 times (d) 6 times 


149 In a stationary wave, the particle velocity at 


the node is 
(a) zero (b) constant 
(c) minimum (d) maximum 


150 It is possible to distinguish between 
transverse and longitudinal waves from the 


Property of 
(a) felraction (b) interference 
(c) diffraction (d) polarization 


1 the following medium can 
syerse and longitudinal waves ant 
(b) Liquid 
(d) Plasma 


451 Which 0! 
both tran 
(a) Solid 
(c) Gas 


ly a discret 

52 Stationary waves on! " 

15 frequencies are set UP in a medium. Thig 2 
is called 
(a) harmonics 


(b) overtones ; 
(c) quantization of frequencies 
(d) superposition of frequencies 


153 A pulse on the string is inverted when itis 


reflected from 
(a) free end (b) fixed end 


(c) either of the two (d) rubber cord 


454 Tuning fork is a source of 
(a) heat (b) energy 
(c) light (d) sound 


455 Sound waves in air are 
(a) longitudinal waves 
(b) transverse waves 
(c) electromagnetic waves 
(d) matter waves 


456 Sound waves do not travel in vacuum 
because 
(a) they are transverse waves 
(b). they are stationary waves ea 
(c) they require material medium for 
propagation 
(d) they do not have enough energy 


457 Newton's formula for velocity of sound in 


fluids is 
(2) v=Elp (b) v= VEIp 
. d) v= plE 


(c) v=VpleE 
158 Laplace formula for velocity of sound in air is 
(2) v=yVPip «. (b) v= WYlp 
() v=WiPip ——(d) v= pviP 
159 Increase in velocity of sound in air for 1°C ris 
in temperature is 
(a) 0.61ms™ 
(c) 200ms" 


(b) 1.61ms7! 
(d) 61.0ms" 


‘ ning fork with 


wax, its frequency 
(a) increases (b) decreases 
{c) remains unchanged 

(d) may increase or decrease 


. 461 When sound waves enter a Gifferent medium, 


{he quantity that remains. unchanged is 
(a) wavelength (b) speed 
(c) frequency (d) intensity 


2 The energy flowing per sei 
i area held perpandicilsr i te ain 
wave is 
(a) the loudness of the sound waves 
(b) the pitch of the sound waves 
(c) the intensity level of sound waves 
(d) the intensity of sound waves 


163 A wave source of frequency 1,000 Hz 
waves of wavelength 0.1 m. ems 


How long-does it take for the waves 
pene i to travel 
(a) 4s (b) 25s 

(c) 40s (d) 100s 


164 If the period of a wave motion is 2 s and the 
wave speed is 4 cms”, thenits frequeny is 


(a) ges" (e) $05" 


(c) 2Cs" (d) acs" 
165 The unit of intensity level is 2 
(a) watt (b) joule 
(c) bel + (d) sabin 


166 Pitch of a sound determines 
(a) its shriliness (b) loudness of sound 
(c) intensity level (d) quality of sound 


167 Sounds of frequencies lower than 20 Hz are 
called 
(a) supersonics 
(b) infrasonics 
(c) ultrasonics 
. (d) audible sound waves 


168 Sounds of frequencies higher than 20,000 Hz 
are called 
(a) supersonics 
(c) ultrasounds 
(d) audible sound waves 


(b) infrasonic 


60 On loading the prong of a tu Weres and Wave Properties of J 


169 The uni ef intensity of sound waves is. 


(a) Wm! (0) Wim? 
(c) Hm? (4) Nm? 
170 Utrasonies are the . 


(a) frequerces in he audible range 
(b) frequerces greater than 20 Hz 
(C) frequencies greater than 20 kHz 
(C) frequencies iewer than 20 kHz 


171 The number of beats produced per second is 
equal to e 
(a) the sum of the frequencies of two tuning 
forks 


(b) the difference of the frequencies of two 
tuning forks 

(c) the rato ofthe frequencies of twa tuning 
forks 


(9) ine frequency of either of the two tuning 
for 


172 When two tuning forks of nearty the same 
frequency are sounded together, the beats 
Produced 
(a) travel with a velocity greater than that of 

sound 


(b) travel with a velocity less than that of 
sound 

(c) travel with velocity ef scund 

(d) do not travel at all 


173 Beats are the results of 
(a) diffracton of sound waves 
(b) interference 
(c) polanzation 
(d) timber 


174 Two tuning forks of frequencies 260 Hz and 
257 Hz are sounded together, the number of 


beats produced per second is 
(a) 1 (b) 3 
() 4 . (4) 257 


175 Stationary waves are produced when two 
identical waves are moving on the string 
(a) along the same direction ° 
(b) along the opposite direction 
(c) along the perpendicular direction 
(d) of length 1m 


176 For polarization, the direction of oscillation 
has to be perpendicular to the direction of 
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Sound waves ae longitudinal waves. 
el 


trav 
so they cannot be sl 
(a) reflected (b) ee zine 
(c) diffracted (4) pola 
are moving 
an the source and observer | 
ue Ye each other, the apparent pitch will 
(a) increase (b) decrease 
(c) be zero (d) be infinite 


478 When temperature increases, frequency of an 
organ pipe 
(a) decreases 
(b) increases 
{¢) remains the same 
(d) becomes zero 
forks have same natural 
em is now loaded with 
s are sounded 


179 Two tuning 
frequency. One of th 
wax. When both the fork 
together, they will 
(a) produce interference 
(b) produce vibrations 
(c) remain in resonance 
(d) produce beats 


480 A diffraction grating has a spacing of 
1.6 x 10% fm. A beam of light is incident 
normally on the grating. The first order 
maximum makes an angle of 20° with the 
undeviated beam. What is the wavelength of 
the incident light? 
(a) 210 nm 
(c) 520 nm 


(b) 420 nm 
(4) 550 nm 


181 Light of wavelength 600 nm falls on a pair of 
slils, farming fringes 3.0 mm apart on a 
screen. 

What is the fringe spacing when light of 
wavelength 300 nm is used and the slit 
separation is halved? 
(a) 0.75 mm 
(c) 3.0mm 


(b) 1.5mm 
(d) 6.0mm 


182 Three tuning forks of frequencies 400 Hz, 
401 Hz and 402 Hz are sounded together. 
The frequency of beats per sound is 
(a) 0 (b) 4 
(c) 2 (4) 3 


183 Poneman frequericy of a sound source 
Iz. What is the 
pas 1 frequency of the. first 


(b) 128 
(d) 512 


(a) 64 
(c) 256 


e sun reaches the earth in 


wavefronts 
I wavefronts 


184 Light from th 
(a) spherical 
(b) cylindrica 
(c) plane wavefronts 


(d) packets 
485 The wave phenomenon that classifies light as 

a transverse wave IS 

(a) polarization 

(c) interference 


(b) diffraction 
(4) refraction 


n is characteristic of 
(b) sound waves ’ 


(d) x-rays 


486 Polarizatio 
(a) light waves 
(c) waver waves 


oint source of light is situated at large 


187 A pi 
distance. The nature of the wavefront at the 
point will be 
(a) cylindrical (b) spherical 
(c) plane (d) elliptical 


188 When white light is incident on a diffraction 
grating, the light that will be deviated from 
central image will be 
(a) white 
(c) red 


(b) yellow 
(d) blue 


189 The fact that the edge of a shadow formed by 
a point source of light shining on an object is 
not sharp is an example of 
(a) refraction (b) diffraction 


(c) polarization (d) dispersion 


190 Maximum number of orders available with a 
grating is 
(a) independent of grating element 
(b) directly proportional to grating element 
(c) inversely proportional to grating element 
(d) directly proportional to wavelength ' 


191 Bragg's equation is 
(a) d=Asino 
(c) nh=dsino 


(b) 2d=Asino 
(d) 2d sin 6 = nd 


192 If in Young's double slit experiments, the 
separation between two slits is halved, then 
the fringe width 
(a) remains unchanged 
(b) becomes double (c) reduces to half 
(d) becomes 3 times 


Huygen'’s wave theory fails to explain 
a) diffraction (b) polarization 
) interference (d) refraction 


193 


(¢) 
4 All particles. of a wavefront vibrate 

(a) in same phase —_(b) in opposite anaee 

(c) upward down (6) left and right 


ne central ring is bright in case of Ne ‘ 

19° ings produced by”, ewton's 
(a) reflection 
(c) refraction 


(b) wedges 
(d) transmission 


496 palaroids can be used 

(a) to control headlight glare in night driving 

(b) to determine the concentration of the 
optically active substance 

(c) in curtainless windows to adjust the 
amount of light 

(4) all of the above 


497 On reflection of light from a source, there 
occurs a change in 
(a) wavelength 
(c) velocity 


(b) frequency 
(d) period 


198 Interference and diffraction of light support the 
(a) wave nature of light 
(b) transverse nature of light waves 
(c) quantum nature of light 
(d) electromagnetic nature of light 


199 Huygen's principle is used to explain the 
(a) speed of light 
(b) dispersion of light 
(c) propagation of light 
(d) reflection of light 
200 Which of the following is _ nearly 
monochromatic? 
(a) Light from sodium lamp 
(b) Light from candle 
(c) Light from gas lamp 
(d) Light from sun 


201 The shape of wavefront depends on 
(a) density of medium 
(b) shape of medium 
(c) viscosity of medium 
(d) length of medium 


roperties of Light _ 163 


202 The light rays which combine destructively 
would mean that resultant 
(a) Intensity increases 
(b) Intensity decreases 
(c) Amplitude increases 
(0) Amplitude decreases 


203 Air bubble in water shines because of 
(a) reflection 
(b) refraction 
(c) diffraction 
(8) total intemal refiection 


204 Intensity of the dark bands in interference 
pattem becomes zero, when two waves 
(a) of light are monochromatic 
(b) are of the same frequency 
(c) are of the same amplitude 
(d) travel in opposite direction 


205 Plane polarized light can be produced by 
(a) simple reflection (b) double refraction 
{c) scattering of light (d) all of these 


206 On which parameter the path difference 
between two interfering waves depends. 
upon? 

(a) Amplitude 
(c) Intensity 


207 To what forms of waves the phenomenon of 
interference applies? 


(b) Pitch 
(d) Phase angle 


(b) Square 


(a) Sinusoidal 
_ () Triangular (d) Phase angle 
208 Which of the following represents an elastic 
wave? 
(a) Light waves (b) Radiowaves 
(c) X-rays (d) Sound waves 
209 When two identical waves are superimposed, 
the velocity of the resultant wave 
(a) increases 
(b) decreases 


(c)" becomes zero 
(d) remains unchanged 


210 Which of the following properties of sound is 
affected by change in air temperature? 
(a) Frequency (b) Amplitude 
(c) Intensity (d) Wavelength , 
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0 
ace between hw ave? 


ta ; 
211 What is the aistance DN nary w 
‘odes of antnodes # 
a (b) U2 
(c) U4 (d) 2A 
moist aif aS compared 


212 The sound velocity 19 


+ toary air will be 
‘ayirmore (b) less 
{c) same (a) zero 


be in 
213 Two sources of sound are said to 
resonance, when 
ike similat 
(b) they produce sound of same frequeney 
(c) they are enacted by the same agen! 
fer from each other 


(a) they diff 
y th a sped greater than the 
= A bay re ‘What would be the wavefront 
shape? ; 
(a) Ellipdcal (b) Spherical 
(c) Parabolical (d) Conical 
215 The same notes being played on sitar and 
veena differ in 
(a) pitch 
(b) quality 


(c) both quality and pitch 
(4) neither quality nor pitch 


216 Ina diffraction pattem, the width of any fringe , 


(a) is directly proportional to slit width 
(b) is inversely proportional to slit width 
(c) has no dependence on slit width 
(d) is zero 


217 Diffraction is the property according to which 
light waves 
(a) change their direction on entering 2 
different medium - 
{b) produce themical effects 
(c) bend round the comers 
(d) bend towards the centre 


218 A stretched wire with clamped ends has a 
+ fundamental frequency of 1,000 Hz. What will 
be the new fundamental frequency if tension 
in the wire is increased by 2%? 
(a) 980 Hz (D) 1,000 Hz 
(c) 1,010 Hz (d) 1,020 Hz 


219 The frequeny of the fundamental mode of 
transverse vibration of a stretched wire 


hen thi 
m tong |S 256 Hz Wi ° Wire 
1,000 ed to 400 mm at the same tension 
het is the fundamental frequency? 5 
) 640 HE (b) 680 Hz 
720 Hz (0) 780 Hz 
220 A sound wave of frequency 400 Hy 
travelling in a gas at a speed of 320 m gt 
What is the phase difference between two 
points 0.2 mapart In the direction of traveip 
x 
(b) 3 


(a) 5 rad 
(4) Fad 


sunglasses decrease glare on a 
sunny day because they 

(a) completely absorb light 

(b) block @ portion of light 

(c) havea special colour 

(d) refract light 


re 
( Brad 
221 Polarized 


222 According to Huygen’s principle 
(a) light bends round comers 
(b) light travels in a straight line 
(c) all points on primary wavefront are 
considered centre of distances 
(d) light has wave nature 


223 A light beam is said to be plane polarized, 


when 
(a) its vibrations are restricted to only one 


plane P ; 
(b) its vibrations are very strong in one plane 


(c) its vibrations take place in any plane 
(d) its vibrations are very weak in one plane. 


224 Newton's rings are experimentatly derived © 


from the phenomenon of 
(a) polarization of light 
(b) resolution of light 
(c) interference of light 
(d) diffraction of light 


225 One of the device to produce plane polarized 


light is 
“(a) aprism (b) a bi-prism 
(c) -anicol prism (d) a plane mirror 
226 When light enters glass from air ,it suffers a 
change in 
(a) wavelength (b) wavefront 
(c) velocity (d) all of these 


(b) decreases 
(c) remains constant 
(d) vanishes 


228 The dispersive power ofa Grating is 
(a) light used : ‘ 
(b) separation of lines 
(c) frequency of light used 
(d) independent of wavelength 


19 Ina diffraction pattern, the wi : 
22 Hs the width of any fringe 
(a) directly proportional to slit width 
(b) inversely proportional to stit width 
(c) independent of slit width 
(d) zero. * 


230 With which factor dispersive 
grating increases? Power of a 


(a) Order of spectrum 

(b) Number of lines per centimetre 

(c) Order and number of lines per centimetre 
(d) Shape of the grating 


231 Light waves can be polarized because they 
(a) are transverse In nature 
(b) can be reflected 
(c) have short wavelength 
(d) have high frequencies 


232 A plane of polarization is one in which 
(2) vibrations take place 
(b) no vibrations take place 
(c) longitudinal vibrations take place 
(d) transverse vibrations take place 


233 Light produced by a single Nicole is 
(a) unpolarized 
(b) plane polarized 
(c) circulatory polarized 
{d) elliptically polarized 


234 Light waves can be polarized because they 
(a) have short wavelength 
(b) have high frequency 
(c) can be reflected 
(d) are transverse 


(a) itt 
mes oe 
s coo Sight is of a single 
(eh areal (>) wavelength 
(d) pitch 
237 A Polaroid is 
(a) dred tight fitter ‘ 


(b) tyne sed fora analyzing polarzed 


(C) a device used in po! ‘ 
(4) an adjustable shutter 


238 Which of the following 
Properties of light does. 
Not vary with the nature of the neues 
(2) Ampituce (0) Fi 
(©) Wavelength. (a) sere 


239 If Young's ex; 
which of the folowing pellet n water, 
(a) Fringe width will increase” 
(b) Fringe width will decrease 
(c) Fringe width will remain unchanged 
(d) No fringe will be seen 


240 Which is the most essental conditions for : 

Producing interference? 

(a) Waves emitted by the two sources should 
either have the same phase or a constant 

i difference in phase ’ 

, (0) The two sources must be very close t 

( each other es ° 

(c) The two sources be very narrow 

(d) Allof the above i 


241 Huygen's concept of secondary waves 
(a) eed us to find the focal length of a thick 
ns, 
(b) is a geometrical method to find a 
wavefront eee 
(c) is used to determine tHe velocity of ight 
. (d) is used to explain polarization . 
242 Which is the correct statement regarding the 
nature of light? 
(a) Ithas wave nature . 
(b) It has particle nature 
{c) Ithas both wave and particle nature at the 
same time 
(d) Ithas wave nature sometime and particle 
nature at some other time 
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path of 


fnnge is a 
243 Airy ‘ampitude 


a) constant 
(bp) constant phase 
me wavelength 
rant frequency 


folowing is correct for 


(6) 

(d) cons! 

coheren 

244 When of the 
oes? 


sour 
(a) The waves nave equal eneroy 


(b) The waves onginating from these 
constant phase difference _ 

(c) The waves onginating from these 
same frequency 

(d) The waves have 


have 


different energies 


cannot be polarized? 
(b) Radtowaves 
(d) Sound waves 


245 When of the following 
(a) Ultraviolet rays 
(c) T.V. waves 


246 The main advantage of a grating over Young's 


apparatus tS the 

(a) sharpness of the bright lines : 
“(py absence of dark fringes 

(c) absence of bright fringes 

(d) greater deviation of light 


247 Interference through thin films depends upon 


(a) thickness of thin film 

(b) nature of material of thin film 
(c) -angle of incident fight 

(4) all of the above 


248 Michelson’s interferometer can be used to 
measure 
(a) wavelength of light 
(b) intensity of light 
(c) amplitude of disturbances 
(d) frequency of light 


249 The locus of all points in the same state of 
vibrations are known as 
(a) half period zone (b) a wavefront 
(c) ahalf wave zone (d) a full wave zone 


250 A sheet of transparent material with many fine 
equally spaced lines ruled parallel on its 


surface is called 
.(2) interferometer (b) grating element 
(c) ruler . (8) patch 


double slit pattern will b sed, if we 
e increased, if 


(a) wavelength of the source light 

(b) distance {rom slits to screen 

(c) width of the slits ; 

(d) separation of the slits 

can be produced by 
(b) refraction 

ight (d) all of these 


252 Plane polarized light 
(a) reflection 
(c) scattering of li 


253 The phenomenon of polarization is done by 
(a) selective absorption 

(b) scattering of light 

(c) refraction of light 

(d) dispersion of light 


254 When a Newton's right interference pattem jg 
viewed from above by means of reflecteg 
light, the central spotis 
(a) multicoloured 
(b) alternately white and black 
(¢) bright - 
(d) dark 


255 Newton proposed his corpuscular theory on 


the basis of 

(a) Newton's rings 

(b) polarization 

(c) dispersion of white light 
(d) rectilinear property of light. 


256 When light enters glass or any other medium, 
it suffers a change in 
(a) wavelength only . 
(b) frequency only — (c) velocity only 
(d) both velocity and wavelength 


257 Which of the following proves that light waves 
are transverse in nature? 3 
(a) Diffraction (b) Interference 
(c) Polarization (d) Refraction 


258 The locus of all points in a medium having the 
same phase of vibration is called 4 
(a) crest (b) trough 
(c) wavelength (d) wavefront 


259 Huygen's principle states that 
(a) light travels in straight line 
(b) light travels in electromagnetic waves - 
(c) all points of primary wavefront are source 
of secondary wavelets 
(d) light has dual nature 


oh the Telommg ert tn Wave Properties of Lignt_167 


260 Which of 

(a) Light from fluorescent tube 
(b) Light from neon lamp 

(c) Light from sodium lamp 
(d) Light from simple lamp 


The distance between any ty 

bright or dark fringes is called pete ve 
(a) wavelength (b) ampfitude 

(c) fringe spacing (d) wavelet 


26 


“The condition for cor jn 

two coherent beams iG eats Hiribetes of 
should be ee 
(a) integral multiple of 172 

(b) integral multiple of 4 

(c) odd integral multiple of 1/2 

(d) even integral multiple of 22 


rey 


26: 


The condition for destructive interference of 
we cenerent waves is that the path difference 
(a) integral multiple of 1/2 

(b) integral multiple of 4 

(c) odd integral multiple of 172 

(d) even integral multiple of 72 


26: 


a 


264 Interference fringe spacing depends on 
(a) the wavelength of light used 
(b) the distance of screen from the coherent 
sources 
(c) separation between the sources 
(d) all of the above 


265 Soap film in sunlight appears coloured due to 


(a) dispersion of light 
(b) diffraction of light 
(c) scattering of light 
(d) interference of light 


266 A thin layer of oil on the surface of water looks 
coloured due to 
(a) polarization of light 
A (b) different elements present in the oil . 
(c) interference of light 
(d) transmission of light 


267 The appearance of colours In their film is due 
to . 
{a) diffraction 
(c) interference 


(b) dispersion 
(d) polarization 


following |g 
monochromatic light? nearly 208 Frege Spacing in double sit 
‘experiment can 


ba increased by decreasing 

(a) wavelength of ight 

(b) wet of sits (c) slits separation 
(9) Getance between the slits and screen 


289 Blue colour of sky is due to 
(a) diffraction (b) reftection 
(¢) potanzation (0) scattering 


270 Newton's rings are formed due to 
(a) Gitiraction of light 
(b) interference of ight 
(C) polarization of ight 
(d) refecten of fight 


271 Michelson's interferometer can be sued to find 
(a) velocity of ight 
(b) velocity of sound 
(c) wavelength of ight 
+ (0) wavelength of sound 


212: Wie Oat bata inside 9 oom i s'cay One he 


(a) interference (b) polarization 
(Cc) refraction (6) diffracton 
273 The wavelength of X-rays is of the order of 
(a) 104° (b) 11.A° 
(c) 100A” (d) 1000 A® 


274 Polarization of light shows that light is 
(a) corpuscular in nature 
(b) of extremely short waves 
(c) longitudinal waves 
(d) transverse waves 


275 Light on passing through a polaroid is 
(a) plane polarized 
(b) unpolarized 
(c) circularly polarized/’ 
(d) elliptically polariz 


276 Which one of the following cannot be | 
polarized? 


(a) Radiowave (b) Ultraviolet rays 

(c) X-rays (cd) Sound waves 
277'Two light waves which are not coherent 

cannot produce 

(a) interference (b) diffraction 

(c) reflection (d) dispersion 
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ij 
me paren — bag erro 
He pectin) (d) scattering 
9 The phenomenon of interference occurs 
* because waves obey 
(a) laws of refiecton 
(b) prncple of superposition 
(c) laws of mghon 
(d) inverse square law 


280 The polanzaton of an electromagnetic wave 
ts determined by 
(a) the magnet field 
(b) the electne field 
(c) the electne and magnetic fields 
(d) the field direction of propagation of 
electromagnetic waves 


27 


of intensities 


281 An application of the phenomenon of 
polanzation is in 
{a) the scattering of light beams 
(d) explaining the blue colour of sky 
{c) sdentifying chemical elements 
(d) analysis of mechanical stress 


282 Electromagnetic waves transmit? 
(a) Energy only 
(b) Momentum only 
(c) Energy and momentum 


(d) Light 
283 Which of the following is electromagnetic 

wave? 

(a) X-rays (b) Microwaves 

(c) Light (d) All of these 


284 Electromagnetic waves are produced by 
(a) charges at rest 
(b) accelerated changes 
(c) heating a conductor 
(d) electroplating 


285 Which of the following is not electromagnetic? 
(a) X-rays (b) y-rays 
(c) Cathode rays.  (d) Infrared rays 


285 Which of the following forms of’ 


electromagnetic energy has 
wavelength? ” re 


(a) Microwaves * (b) Radiowaves 


| (Cc) Infrared waves (d) Visible light 


] f electroma, 

of the following form o| antic 

as the highest frequency? ty 
(b) y-rays 

tet waves (d) Infrared waves, 


287 Which 
energy h 
(a) X-rays 
(c) Ultravio! 

parison 10 the other forms 9 


m1) fi 
easy netic radiations, radiowaves haye 


electromag} 
ghest energy and highest frequency 
(b) lowest energy and lowest frequency 

(c) lowest energy and highest frequency 
(d) highest energy and lowest frequency 


the 
(a) hi 


289 Which form of electromagnetic radiation js 


used in RADAR? - 
(a) Long wavelength ultraviolet waves 


(b) Short wavelength microwaves 
(c) Short wavelength infrared waves 
(a) Long wavelength radiowaves 


290 Infrared radiation is also known as 
(a) radio signals 
(b) heat radiation 
(c) magnetic resonance waves 


(d) RADAR 
291 Wavelength of a LASER can be sued as a 
standard of : 
(a) angle (b) time 
(c) length (d) temperature 


292 When the frequency of an electromagnetic 
wave and ultrasonic wave are same, then 
(a) their wavelength should be same 
* (b). wavelength of EM wave will be more 
(c) wavelength of ultrasonic wave will be 
more : 
(d) both have zero wavelength 


293 Which of the following is an important property 

of electromagnetic waves? 

(a) Electric and maghetic fields are in the 
same phase 

(b) Electric and magnetic fields are out of 
phase * 

(c) Both fields are sometimes in phase and 
sometime out of phase 

(d) They have low energy 


294 What is the emission of light by a substance 
that has observed -light or others 


electromagnetic radiations of a difference, : 


Wavelength? 


() Luminance (d) Incandescence 


nich instrument Measures properties of light 


295 Vet a specific portion of the electromagnetic 
spectrum? 
(a) Photometer (b) Spectrometer 
() Hydrometer (d) Lactometer 


pat is an elementary particle, the basic unit 
296 ¢ght and all other forms of electromagnetic 


radiation? 
(a) Phonon (b) Photon 
(c) Neutron (d) Proton 


ich term best describes the nature of |i ht 
a a modern view point? ig! 


(a) Waves (b) Rays 
(c) Particles (d) Photons 
298 Which of the following gives discrete emission 
spectrum? 
(a) Sun 
(b) Candle 


(c) Incandescent filament 
(d) Mercury vapour lamp 


299 Which are different types of emission 
spectrum? 
(a) Continuous spectrum 
(b) Line Spectrum 
(c) Band spectrum 
(d) All of the above 


300 A radiation spectrum which is continuously 
distributed over a frequency region without 
being broken up into lines or bands is known 
as 
(a) continuous spectrum 
(b) band spectrum 
(c). discrete spectra 
(d) absorption spectrum 


30 


Laser light is considered to be coherent 

because it consists of ‘ 

(a) many wavelengths 

. (b) uncoordinated wavelengths 

(c) coordinated waves of exactly the same 
wavelength 

(d) divergent beams 


(2) continuous spectra 
(0) bard spectra 

(C) Giscrete spectra 
(9) normal spectrum 


(a) Blackbody radiation spectrum 
(b) Molecular spectra 

(C) Atomic spectra 

(d) Grating spectrum 


304 Which éf the { ‘ 
spectra (Owing is an example of band 


(2) Blackbody radiation spectrum 
(b) Atomic spectra 

(c) Molecular spectra 

(d) Anomalous spectrum 


305 Which of th ing ¢ 
Which of the folowing is an example of tne 
(a) Blackbody radiation spectrum 
(b) Atomic spectra 
(c) Molecular spectra 
(d) Impure spectrum 


306 The spectrum of radiation- due to transitions 
between energy levels in an atom, either 
-absorption or emission is called 
(a) atomic spectrum 
(b) molecular spectrum 
(c) grating spectrum - 

(d) normal spectrum 


307 Ballmer series lies in the” 
(a) visible region (b) invisible region 
(c) infrared region (d) ultraviolet region 


308 The wavelength of Lyman series for hydrogen 
spectrum lies inthe - 
(a) visible region 
(c) infrared region 


(b) ultraviolet region 
(d) far-infrared region. 


309 The wavelength of Paschan series lies in the 


(a) visible region (b) ultraviolet region 
(c) infrared region (4) invisible region 
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310 Bracket and Prun 
mthe 
(a) wsidle region 
(c) mfrared region 


lines lye 


(b) ultraviolet region 
(d) far-infrared region 


The energy of X-ays depends upon 


(a) acceleraling yoltage 
(b) matenal of the target 
(c) accelerating voltage and mal 
target 
(a) mass of the target 
ion od X-TayS, 
ee ine expen ed vars the anode 


by 
(a) thermionic emission 


(b) potential difference 
(c) breaking potential 
(3) cut of current 


3 


terial of the 


f photons emitted from 
Te eoran 4 be increased by 
(a) increasing the voltage across the tube 
(b) decreasing the voltage across the tube 
(c) heating the metal target 
(d) putting a bamer in the way of photons 


314 X-fays are similar in nature to 
(a) a-particles (b) B-particies 
(c) y-rays (d) protons 


315 LASER is a device which can produce 
(a) monochromatic beam of light 
(b) coherent beam of light 
(c) an intense beam of light 


(d) all of these 

316 Mostly widely used types of gas LASER are 
(a) neon (b) argon ion 
(c) helium (d) all of these 


317 Operation of a LASER depends upon 
(a) spontaneous emission of radiation 
(b) the existence of atoms in ground state 
(c) the existence of atoms in normal state 
{d) the existence of atoms in metastable state 


318 In the experiment of production of X-rays, the 
_anti-cathode should be bombarded with 
{a) a-particles (b) B-particles 
{c) electrons (d) protons 


avel in straight line with Vologit 
(b) greater than j 
(d) equal to sounq 


319 X-rays tr 
(a) less than light 


(c) equal to light 


320 The penetrating power of X-rays Is least wig, 


materials of 
(a) high mass density 


(b) high volume density 
(o) high electron density 
(d) high weight 


X-rays eject electrons from matter by 4 
(a) pair production (b) pair annihilation 
(c) compton effect (d) Photoelectric etfeg, 


321 


322 X-rays are a part of electromagnetic s, 
and are characterized by frequencies higher 
than those of i 
(a) infrared radiation 
(b) ultraviolet radiation 
(c) far-ultraviolet radiation 
(d) far-infrared radiation 


323 X-rays can cause fluorescence” in materials 
Such as - 
(a) cadmium 
(c) zinc sulphide 


(b) palatinocyanide 
(d) all of these 


324 The usefuiness of X-rays is largely due to 
their 
(a) mass 
(b) density 
(c) penetrating power 
(4) rest mass 


325. X-rays can cause 
(a) malaria 
(c) cancer 


(b) dysentery - 
(d) blood pressure 


326 LASER beam can be used to generate three 
.dimensional images objects in the process 
called - 

(a) Tomography 
* (c) Autography 


(b) Holography 
(d) Biography 


327 LASER is a device for 
(a) producing a beam of white light 
(b) producing a beam of monochromatic and 
coherent light 3 
(c) producing a beam of high intensity 
incoherent light 
(d) producing highly penetrating X-rays 


328 A 
lar 


(a) unidirectional 
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LASER beam may be used to me; 
ge distance because it is 


(b) coherent 
(c) monochromatic (d) massive 


ANSWERS 
3, 


SECTION F ° 
ELECTRICITY AND 
MAGNETISM 


In this section, you will learn about: 
Charge, Current, Potential difference and Power 
The Wheatstone Bridge - . 
The Potentiometer 
Electrostatics 
Capacitors 
Magnetic Effects of Electric Currents 
Electromagnetic Induction 
Alternating Currents . 

Rectification 
. Magnetic Materials 
4. Electrolysis 


ONOAMAWDND = 


-.-0 
so 


173 
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wine I eaaihe Ine ae bec be itexerts coulomb force is called charge. It is of two 
2 en an uncharged particle, unlike charges attract. A charged particle is capable 


t 
es, PO 
wren ev 

arge iS conserved 

ch inan isolated system charge can neither be created nor destroyed 
(a) Total charge in the universe is constant. ‘ 
(b) Charge can be created or destroyed but in e 


() 3p electron and a positron. qual and opposite pairs, for instance, a y-ray can split - 


charge is Quantised - 

Charge on a body can be integral multiple of electronic charge. i.e, Q : + ne. If a body gains 
alectrons, it is said to be negatively charged and if it loses electrons, it is said to be positively charged. 
Though there are particles called “quarks” which may have charge 5 or x since these are generated 


* . guring disintegration of nucleus (neutron, proton and So on) these cannot be transferred. 


COULOMB'S LAW - 
If two point charges q, and qp are at distance ‘r’ apart then force between two charges will be _ 
expressed as: , . 


F< q4Q2 
1° 
and Fe Z 
: 914 : ** é 
ie. F= a2 where e, is permittivity of free space. 
4regr 


Coulomb's force in a:'medium of relative permittivity e;is given by 


4192, 4192 


Fe = 
Ane, Ane gk” 


where e¢, is relative permittivity of the medium or dielectric constant of the medium. 


__ Dielectric: It is an insulator. It is,of two types, polar and non-polar. Polar dielectrics are those 
which have permanent dipole moment like water. 


. Electric field intensity or Electric field strength: 


 Itis the force experienced by a unit positive charge at that point when placed ‘in an electric field of 
the given charge. : 


* 1 q A 
ie. = 
E 4ne, ce 


Electric field and electric force obey superposition princi 
force are imaginary negative charge, such that tangent at 
lectric lines of force can intersect each other. 


ple. Electric field/force is conservative. 


Electric field lines or electric lines of 


any point 1 i 
Y Point gives the direction of force. No two e 


Electric Flux 


The lines of force passing through given area in an electric field is called “electric flux". 
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= EA, 
: : held perpendicular t 
es, then electric flu’ 


10 field lines: 
x will be de = EA\ = 0 


Electric Potential charge from Infinity to that point againgy i 
The amount nergy oF velocity. a 


electric field of agiven 


ae 
ve J.-E OX = treet 


ne to bring unit positive 


of work of ut changing its kinetic 


charge witho 


: J 
Itis scalar quantity and its unit is volt. 1 volt= 7: 


s A 
Its dimensional formula is meToA ] 


Potential Difference 
Cf 


AV =V2-M4 ig al’ 


oft 
-e-0- gag lt n 


Gauss's Law 
times the total charge enclosed In it. 


~ Instates that the flux through any closed surface is 1/€o 


where Q=Qy +42 +937 --- + q, (total charge) 


Spherical Capacitors 
These are of two types: 


(a) Isolated Spherical Capacitors 
(b) Concentric Spherical Capacitors 
(a) Isolated spherical capacitor consists ofa 
where R is radius of the sphere. 
{b) Two spherical shells (or inner one may 
normally outer sphere is grounded. 
Ry Ry 
C=4ne0R, =, 


single sphere. Its capacitance is C = 4neRie.CaR 


be Solid) form a concentric spherical capacitor. Note that 


Fig. 6.1 Isolated capacitor 
Ifa dielectric of strength K is introduced between R, and Rz, then 


parallel Plate Capacitor 


If two plates each of area A are separateg a 
listance ‘in vacuum, 
, then 


at 


: : Fig. 6.3 Parall 
Consider a cylindrical capacitor as s ty Capacitor. 3 
aor 8S Shown in the figure. 


In this case: 
<e 


_ 2neol 
ar 
lode 7, , . 
t 
and capacitance per unit length is equal to — 
g. 2ne, — 
log, = : 
er, pacit 
. 5 Fig. 6.4 Cylindrical 
ie space between two cylinders is i ia 
filled with a’dielectric ‘kK 
ep of strength ‘k’ then 
ar 
2 
lod6 7, 


Capacitor in Series 


In series combination of capacitors, magnitude of each is ral but voltage 
pacitors, mag of the charge on plate is equal but 9 


SHH be F 


: Fig. 6.5 Capacitors in series 
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ite equal eapacitors & 


de 


Fig 6.6 Capacitors in parallel 


e Fig.6.6, then 


Capacitors.in Parallel * 
IfCy, Cz. C3. > C, are connected in parallel as shown in tht 
Cg = Cy * C2 * C3 
el combination, charge 
tor is equal. If capacitors © 


+Cy 
‘or is different while potential drop or 


n each capacito! : 
ce are connected in parallel, then 


iN 
vohage Noe i pad f equal apacital 
C_y = AC 
These are four methods to 
(a) Series parallel method . 
(b) \Wheatstone badge method rs 
a) Charge distribution method 
(¢) — Starideta method 


simplify capacitance networks. 


Charging of a Capacitor or Growth Transient 


When the switch is made ON at t= 0, current passes 
during its charging. The variation of charge/voltage across the capa‘ 


shown in figure (b). 
. e AN ry A . ; 
‘ Va Ve : 
+=, 


Fig. 6.7 (a) Charging of a capacitor (b) Charging transient 


through the capacitor for a very short time 
citor is called charging transient as 


and’ Vp=IR- 
Time constant + = RC is the time i : i 
' e time in which capacitor charges to 63% of its maximum value of 


. (a) Drift Current 


ism 179 


pise 
When the capacitor has been cha 

switch § as shown In figure (a). Att = 0, oho long te. itis connected 

tne equation Clot and the capactor stan ye ntane® R through a 
n2Qe""° Gischarging according to 


Figure (b) shows discharging transi 
insient. Time cons! 
tant + = 


10 37% of its maxim Ri 
jscharges i imum value. 
di IC fs the ume in which a capacitor 


: T=t= ROO 
Fig. 6.8 (a) Discharging of a capacitor 

: (b) Discharging transient 
nt Functions of a Capacitor : 
In a timer (time setting in almost all automa 

a ie devi 
Time base circuit in CRO (sawtooth cea 
Filter circuits (low pass, high pass, ba: 

a . band pass; band rej 
‘i ject). 


F 
T 


importa’ 

() 

(ii) 

(iii) 

Oscillators ( tc I ee! . 
oscillator f, Imlte Ce ) and RC oscillators. 


(wv) 

(v) Tuner circuit in radio. 

(vi) As a trimmer in frequency setting with oscillator. 
(vii) Integrating and differentiating circuits. 


(vii) Voltage multiplier. 

(ix) Peak detector. 

(x) Demodulator or detection. 

(xi) Clamping circuits. 

(xi) 0 90° phase shift producer in ne - i ‘ 

(xii), In AC motor to cnhence aie SERRE a0” 1007 page SR SC Been 
(xiv) Converts active power into wattless or passive power. 


Electric Current 
The charge passing the cross-section of a conductor per unit time is known as electric current 


; -2 
ie., 1=7 


The unit of current is am; it i 
ipheaer Ween, pere (A). Direct current is a scalar quality. However, altemating current is 
Electric current may be divided into three types form the point of view of generation. 


Wher electric field is applied in a conductor, then i “5 

q A current due to drift velocity flows. 
current is called drift current and is given'by | = neAvg where ‘n' ls number electron densi, Shane on 
an electron, vq is drift velocity and A is area of cross-section. 
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Thermocouples and semiconductors 


nt 4 
anh Olt ee t occurs due 10 charge density gradient 


Diffusion curren! 
g is charge density gradient. 


show diffusion current aa 
an Dis diffusion constant ant 
= Dex where 


Jgmnusion 
- 


ent Current 


(ec) Displacem 
ed due to varying elec! 


Itis generat 


tic or magnetic Mux. 


dee is permittivity of free space. 
lgsplacement = ©o an 


rs are common sources of el 


ere be is electic flux and €9 


lectricity. - 
Cells and generato’ 
(junction) is zero. or Sum of 


t Law (KCL) 
Rircholta Sei ; instant at a node 


st currents entering at any ir node ; 
Ate Tn istany instant = Sum ofcurrent leaving the junction at that instant. 
curren! instant = s ; 
a ion of charge. aa 


‘The law is Ex = 0 based on conservati 
Kirchoff's Voltage Law (KVL) or Loop Law 


of all the potential drops uit (or a loop) is zero. It is based on 


Algebraic sum in a closed circ 
conservation ofenergy —* 


Wheats‘one Bridge : Se 
d if Vy = Vy Of Ig = 0. Under balanced condition @ = 5: 


The bridge Is said to be balance: 
Figure (a) is a Wheatstone bridge whereas figures (b) and (c), are other representations of 
Wheatstone bridge. « 
x 


r ie p 
' ye 
a a “oO 
——— , 8 
¥ K 
(yy 7 () 
Fig.6.9 


Potentiometer 


The fall of potential along the length of a conducto 
density 1s proportional to its length when current | passes through it, provided physical 


* temperature, pressure etc. remain unchanged 


of uniform area of cross-section and uniform 
conditions like 


: Vv : 
Potential gradient k = 7. More the fength or smaller’ the value of k, more sensitive is the 


-potentiometer. 


toFind emf by Comparison Method Electricity and Magnetism 184 


ek 


Fig. 6.10 To find internal Fesistance of a cell usi pots 
sing potentiometer 
To Find Internal Resistance of a Cel! 


“) 


where |, is the length when key k, is open and only ky i: 
length of the potentiometer wire when k, is also iii found while l is the 


Metre Bridge or Slide Wire Bridge 
If balance point or null point is determined at X, then « 
Pel , 
_ O° 100-1 : g ‘ 


Fig. 6.14 Find unknown resistance using slide wire bridge 


Thermal and Chemical Effects of Current 
Thermal Effects 
Joule’s Law of Heating 
Hate Heat produced in a conductor of resistance R when current | passes through it for a ime 't' is 
=FRt 
Heat produced due to Joule’s law Is independent of séction of current 


Seebeck Effect 
If two metal wires or strips A and B made of dissimilar metals are Joined at the ends to form two 
junctions as shown in the figure, then such a device is called thermocouple. 
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Hy ice 


B (b) 
(a) 


Burner 


Fig. 6.12 Seebeck effect illustration 
t temperature, an electric current will be 
uple are kept at differen ai Er 
If two junctions of oe tated “seebeck effect’ and emf so Celta iibnaee ee: Seebeck 
induced in the loop. This efter ae and direction of the emf depercs te ten by i 
aero diference between hot and cold junctions. The thermo em! 7 
fe 


‘pis temperature differente between hot and cold junctions. Note that curve 


i i f and temperature difference 6, for’ 
8 i lic. Fig.6.13 shows curve between em! erence 6, 
aie 8 e ae CE Oe eapeelite Oy remains unchanged when temperature of cold junction Oc is 
fe . 


curved. However, for each Og there is a particular 0, 


2 
E=apt BF where 


Eemf 


ORR S, 
iy Fig. 6.13 Effect of temperature of cold Junction 


At neutral temperature Oy, emis maximum,Therefore at 0 = Oy. 
de _ ous: 
a7 0 or Qy B 


Note that Q,, depends only on the nature of materials forming junctions, It does not depend upon 
-Q¢, temperature of cold junction. However 0, the inversion temperature depends on both nature of the 
materials forming junctions and @¢. At inversion temperature emf changes sign or direction of current 
reverses. From the above figure, 


6; - Oy = Oy - 8g 
‘ + 0-0 
or yey 


It 0,=0, then oNEZ 


Peltler Effect 


‘The converse of seebeck effect is pettier effect. If currentis passed through a thermocouple or an 


external battery is applied across the two junctions of a thermocouple, then one of the junctions becomes 
the junctions is given by: + 


hot and other gets cold. The heat liberated or absorbed at one of 
4H . 
Za = Tas the pettier emf 


where AQ is charge transferred. 


- and proportional to the time for which current is passed. 


Peltier coefficient Is the amount of heat j Electricity end Magnetism 183 


be 
nt is passed through a thermocouple, The hot ann, 2080rbed per second when one ampere of 


curren and 
Gurrent is reversed. old junction will interchange ifthe direction of 
=1s=T9e 
n=TS=T a0 


Thomson Effect 


we eat conductor then Thomson coetfcient Apres! a Hey 's the potential difference between two 
wv_ de as 
=—=-T s=-7— 
a ar) 


Ifone part o a conductor is at different potential , 
difference d0 is developed across the two ‘ttre than the other or current is flowing, a temperature 
Faraday's Laws 
First Law 


The mass of a substance liberated on an electrode is proportional to the current through it 


ie. =o mal 
and met or me=zit ’ 


where z is called electrochemical equivalent Since | t= Q;m=z0 


Chemical equivalent in gram or gram equivalent 
1 Faraday 


Faraday: It is the amount of charge on 1 mole of electrons. = 96485 C. Practically we use 1 F = 96500 C. 


Second Law 
If same quantity of electricity (charge) is based through different electrolytes, the mass of the 
substances deposited at the respective cathodes are directly proportional to the chemical equivalent. 
m Ey 
mE, 
Note: One faraday of charge will liberate’ 1 gram equivalent any substance during electrolysis. 
Electrolytic cell or voltameter may be used to measure current more accurately than ammeters 


iel=a 
shai 7 4 


Back emf 


Mis the potential difference opposite. to the thermal emf setup due to, 
accumulation of ions around the double electrodes. The back emf depends upon the 
nature of the electrodes and concentration of ions. E, is shown in the figure given 
below. . 

r 

If Vapp > €p the current increases and for Vapp S Eb resistance of the I 
electrolytes do not follow Ohm's law. Back emf for water voltmeter using platinum Fig. 6.14 Back 
electrodes is 1.67 V. ; emf illustration 


On heating, the rate ‘of electrolysis increases as the rate of composition of 


ions increases. 
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Magnetic Effects of Current 


Magnetic Foree 


+ 
‘i force F 
A charged partecle having charge q will experience & 
feld Bwitha yeloaty y 
Tris prnople may be e 
magnets field ts Wom or Tes!a ( 
1Gauss = 10°T 
Ifthe charged particle Is subjected to both elec! 
moving charged parce is given by Lorentz force. 
Fegé ray ~8) 
This method ts employed in J.J. Thomson's experiment to find e/m. 
ita charged particle always moves perpendicular to the magnetic field, then it will describe ‘ 


0 Television Receivers to deflect electrons. The sy Unit of 


mployed 
tis Gauss = Maxwell’cm?. 


7) The CGS wn! 


tric and magnetic fields, the net force Acting on the 


my 
circie of radius R such that R= a8 
Since, it is radial force, it only changes the direction and does not v F) 
do any work. 
Time period of revolution : 
: x 
2am 
v QB 
and cyclotron frequency > 
vo. i 


ci} . ig. 
Fig. 6.15 Principle of 
cyclotron illustration 


If the charged particle enters obliquely into a magnetic field B, the : 
velocity can be resolved into two perpendicular components, one along the field and other perpendicular 
to the field. The perpendicular component describes a circle and parallel component causes linear 
motion. As a result, the charged particle describes helix, See figures (a) and (b). 


Vy=Vsind 
Pitch 
et 
(2) Oblique projection of a charged particle (b) Helix 


Fig 6.16 
Pitch of Helix 
The linear or horizontal distance moved in one complete rotation is called “pitch of the helix’. 


Pitch of the helix= vy -T=Vy (a 


Magnetic force due to a current-carrying conductor when placed in a uniform magnetic fieldBis , 


a 
=q(v x B)ilit enters a ma, 
ae 


ded. Reciety ond 14s 
The direction of magnetic forea 5 given by Flamin 
a "TS Left har 
2 rule 
Hote that F =11 «8 if the conductor 
iS straight, 
otnerwise F = Jildi » B) 
Torque acting ona Current-carrying 
whe ; 
sat cat MEP Wan led in» utarm magnate al 
r=nl(A 8) a 


where ‘n' is number of turns in the cowl o¢ Joop and 
For a rectangular coil A= Ib arta vector A ts parpenccutar to ine surtace 
and {or a circular coil A = x? 
We can also write 
renl(A « B) = Mx B where i= 012 is magnete dpoie 
Note that the coil will be in stable ; 
9 = 180°. Torque is maximum if 8 = 90°. 


If the magnetic field is non uniform, then 
} Hen coil wil experience torque 
‘33 well as linear motion, 


PQUiKbGuM if © = O* and col wal be in unstable equiibrium 


Biot Savart Law 


The magnetic field produced due to a 
glat any point P is given by current-carrying element of length 


ae? 
B= ma 
tigldlsind 

‘0 
or Bl = “he 


where pig is permeability of free space and Hg = 4x 107 Wo (A- my! or henry 


= Fig. 6.17 Biot 
mm. * Savart law 


The direction of magnetic field is given by Right hand rule as illustrated in the figure. 


4 


(a) (b) Illustration of direction of magnetic field 
Fig.6.18 
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Guide int P. 
sis Lecturel conductor ala point 
we ngth due to straight current-carrying 

5 trend! i 
Magnetic field strene 


Fig 6 19 Magnetic field due to finite straight conductor 
From the above figure. magnetic field strength at P is 
Hol ; 
ae (cos 0, + cos 02) ad (sina + sin B) 
y Ri R figure (a), it is cl 
field is given by Right hand rule. From lear 
The recon ot ag AT encicula nwards the plane of paper and magnetic field at § jg 


magnet 
pomenciculat outwards the plane of paper. 


Magnet field strength at point P on a perpent 


Hy la 
ae +4 


| fe 
B= 5 (c0s 6 - cos 02) = 


dicular bisector is 


B 


Fig. 6.20 Magnetic field at perpendicular bisector 


Magnetic field strength at point P due to a long current-carrying 
conducting is: 


al 


ait 
“ 2ad 
Magnetic field strength at the centre of a circular loop carrying-current | 


Hol 
B=>, Fig. 6.21 Magnetic 
ae : field due to a circular 
___.The direction of magnetic field is perpendicular inwards the plane of loop at its centre 
loop if the current is clockwise and perpendicular outwards if the current is anticlockwise. 


where 


paagnetic field strength due toa circutar are Caran and Mi “7 
ous 7 


at the cars 
see figuee and take 0 in radian corte ' 


Hol ( oO ) 
B*%r\2n 
thus, for semicircular loop 


ig! 
a= e as O=nx 


Magnetic field strength at any point on axis) 


coming current fine cf creuter rng Fig. 6 22 Magnetic: 


feld dua toa croular © 
arc 


Fig. 6.23 Magnetic field due to a cireutar loop at any point 
hol? . 
; B= ae + ym 
‘7 is radius of the circular loop. 
The direction of magnetic field is same as for circular coils. 
Special Cases 
Magnetic field at a very large distance from the centre i.e. x>> ris 


a High? _Hol(n?) | 2hoM 
2x? ax? 7 40 


That is, coil behaves as a magnetic dipole. 


: | 
At the centre of the loop x = 0; B -2 


Ampere's Cirquital Law 
4 B-dl=h9! 
If1, and I; are taken as positive and |, as negative, then 


ly +lg-lpandthen | 


‘ J B-dl=pig(l, + ly -l2) 


7 Fig. 6.24 
Note that any current outside the loop is not included in the right hand side iirware circuital 


in the current. law illustration 
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ctor. 
Note that ¢ B- di =jigl can be applied even toa long condu 
e to. a long solenoid at the ax! 
length A 


Magnetic field dui is of the solenoid is 
B = nyigl where tn’ is number of turns per uni 


Fig. 6.25 Solenoid 


Magnetic field outside the coil is zero 


eld at any point P in the solenoid as shown in figure is 


Magnetic fi 
1 

Bp = 3 Hohl[cos 0, - COs 92) 
At point F or E 


B= 3 Hon! [see figure) 


Fig. 6.26 Magnetic field inside the solenoid at any point 


Magnetic field at any point P(acting tangetically) on a toroid 


where N is total number of turns. 

Magnelic - force between two long, parallel 
conductors. 

It'd’ is the separation between two long current-carrying ‘conductors 
current |, and Ip as shown in figure. 


current-carrying 


dF _ Holtz 
Then Gr =Oad 
Note that the force is attractive if the conductors carry current in the 
same direction. Force will be .repulsive if they carry current in opposite 


directions. 
Magnetic field due to a moving charge at any point P distant ‘r’ from 
the charge. 
ae Hodvsind 
ane 
vv a 
t 
of ge toay ) 
Ant 


Fig. 6.27 Toroid 


Fig. 6.28 Force 
between two long 
current-carrying 
conductors 


if ate 
tween Moving Ch; 
tie FOr? Bo id agen tet na grata nap Eisctichy and Magnet 149 


woo" yy rwo charges 1 and q2 are moving with Velocity 
aration ‘r’ then vy 
none! ata sep 1 2Pd V2 paratiel to 
eat! _ Hod 924 1¥2 " w 
car ae o 
1. iad 
even tne like charges moving in the same direct, 
; sf psd ection will repel as — 
ee! ric force is repulsive ‘ ‘ 
since elect ; and magnetic ( 
gis repulsive Note the force will be attractive only Henn i attractive, the net F19.6.29 Magnetic 
: tic Dipole Moment (M) Bes are untke, force between 
sgn Moving charges 


agnetic dipole moment is defined as th 
al as illustrated in the figure given fhe Of pole strength (mm) and le 
Naae Magnetic poles are of two types N-pole ang Sole Strength may sometimes Ngth of the magnet 


: es . 
Fig. 6.30 Magnetic Dipole 
Also M = 1A where | is current and A is area, Note that 


ole moment is Am*. t unit of pole strength is Am while that of 


magnetic JIP 


If ly and Im are geometric and magnetic lengths respectively then In cess ws 
. * as 
ee ae alter "i lustrated in the 
k ’ 
+—— Geometric length . 


N . 
s 


Fig. 6.31 Magnetic length 


‘ + 
g B.ds=0=V- B and rejects the existence of monopole. Magnetic force 
tgMyM2 ” 
f= Homme 
41x 


Magnetic Field Strength 
(Magnetic Induction) 


a Fi em 
Tm ame 
We define this using single pole * 


B=[mL,T 7A] 
Magnetic field due to a bar magnet along axial line (end-on position) at any point P. 
B= By- Bs ’ 
-2p,.Md 


q = 
ce 4nd? — Pe 
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Zuet due toa short magnet a 
4nd b, By 


s N 
Se 
a 


i ———* 
Fig. 6.32 
Note that the direction of magnetic field is the one experienced by a unit north pole at that Point 


ie. unit north pole is taken asa standard test pole 
magnet along equal 


B= 


Magnetic field due to a bar torial line or on broadside on position. 
lagnetic fit 
B =Bycos0+ Bg cos 0 = 2 By cos 0 


Hol (along NS) 


e “and? + PP . 


Be toll (along NS) due toa short bar magnet 
4xd 


. ~2 
Unit of magnetic strength or Magnetic induction (B) is Tesla (T) or Wb m™~* which are SI units 


Gauss is the CGS unit. 


4 Gauss = 10“ T 
Magnetic Field Lines 


Magnetic field lines make a closed loop. They start from N-pole and end at S-pole outside the 
magnet, and S-pole to N-pole inside the magnet as illustrated in figure. 


Fig. 6.33 Magnelic field lines 
Magnetising Field 
H -B (in vacuum). Its dimensional formula is [Mo [lalla A). The electric current enclosed ina 
closed path of unit length in a magnetic field is defined as “magnetising field H". i.e. 


H=t, ie, when L=Im, H=1 


Magnetic Flux Density or’ Magnetic Induction B 


a= 


or = B= ifA=1m* 


agnetic field line passing through un; Electricity and Magnet 
jon’ The diction in which a cutrena it normal area in g ae iam 191 
ind rection ‘of magnetic induction, YING Conductor na mayne i defined as « ma 
tne : : expenances no force is 
netic Moment of an Electron due to its orbitay 
a Motioy 
M Magnetic moment of electron is due to orbital n 


orbital magnetic moment angular momentum and Spin angular 


eh 


4zm 


4» oes 
M, =-aml=- 


eh ‘ 
a = 4am'S called Bohr magnetron 
fig = 0.93 x 10°23 am? 
Spin magnetic moment 
— ew 
Ms =-3m S 
ie. Mg = 2M, 
Thus, total magnetic moment 
oonk ve Rata e |> es 
Mit = ML =Mg =-[T +28] 
go ees 
The coefficient ams called gyro magnetic ratio, 


Hysteresis 


Area under hysteresis curve gives loss of energy per stands following 
original curve when conditions are reversed. ps eye Hysieress Torinet 


Borl 


Fig. 6.34 Hysteresis curve of a ferromagnetic material 


Magnetic Saturation 
The state of magnetic material in which value of | or B becomes maximum. 
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vit ; ; : 
oo , applied magnetising me el late in the materiay is 
called “retentivity” oF remnant magne! Y 


field is removed, the magnetis 
tism. In the hysteresis curve, fe) 


ive Force or Coercivity 
as H applied in negative direction to make retentivity zero jg talleg 


OY = OV is coercivity. 


Alnico cunife (Cu + Ni+ Fe) cunico (Cu + Ni + Co) and carbon g f 


Their coercivity is high and retentivity is relatively jo 


The magnetising force or 
“corecivity”. In the hysteresis curve, 
To make permanent magnets 
are used Alnico is an alloy of Fe, Al, Ni and Co 


(otherwise high) sie anita 
tentivity is hig! ivity is low, 
Jectromagnets are made from materials whose re ie 
exam se sof ron Suh materials are also used to make core of eansionriele meet dynamo and 
on. aS! is added in soft iron core to further reduce the coercivity. For transformer core Permaligy 3 
preferred For high frequency transformers j1-metals or radio metals are used to make core, 
Electromagnetic Induction 


Concepts and Equations 
Michael Faraday while doing experiments on magnets and coils showed thal if a Magnet js 

moved in ot out of a coil then emf is induced across the coil. If the circuit is complete a current is indy 

such a current is called “induced current” and the corresponding emf is called induced emf, Faraday 


formulated two laws 


First Law : 
The emf/current is induced only for the period when magnetic flux is varying 
Second Law 
dog 
emf induced © = “ar Where flux 
p= JB -d5 
Unit of flux is Weber or Tm?. 3 “ 


The current in the loop = FR where R is resistance of the loop. 


Lenz's Law 
The current is induced in a direction so as to oppose (he change that has induced il. Thus 
946 
er 


Lenz's law is based on conservation of energy. 


: The emf may be induced in two different basic processes: (a) motional emf and (b) induced 
electric field. In motional emf coil or conductor is varied with time but magnetic field remains fixed. In 
induced electric field coil remains fixed and magnetic field varies with time. There could be combination of 
the two also. . 


\ 
d 
emfc=4E-di= ifs 


Note that to have an induceg ‘3 
ng as 8 keeps varying, the ingy, 
lore and induced current resyits, 


Note that JE di x 0, the 
+ Deretor, , 
rr electric field Studied in electros e electric field g9 pane 
electric field lines So generated make closed uch ‘ingeetr mi 'S non-conservative and is different 
ts erent 


iectrostatic field it gives force F = a. th P like 
g E-dl=E(2ar), 


el 


-1 4 
Thus =n |9 


“self Induction 


da=i 
or . $g=Li 


- db 
or e=-gpe-utt 


Ifa coil has n turns, the flux throu 
: Oh each tum is 8. dn thi 
- “4S. It this fux varies then 


~ ude 
(€=-NG/B.a 

_ HN? A 

L=pgn As“ 


where n is number of tums per unit len 


. th 
cross section as shown in the figure. igth and N total number of tums, | length of the coil and its area of 


Fig. 6.35 Self inductance illustration 


L= Hy Ho Al if a core having relative i 
L oN Permeability 1, is introduced. A coil or a solenoid of thick 
ue having negligible resistance may be considered as an ideal inductor, Unit of self induction is Henry 


Mutual induction 


if two coils are placed close to each other and time varying current is passed through one 
(primary coil) then current is induced in.the other (secondary coil) such a phenomenon is called mutual 
induction. M is mutual inductance of two coils having self inductance Ly and L, (as illustrated in the 


figure). 
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Primary coil Secondary coil 
Fig, 6.36 Mutual Inductance 
Then M = k y/LyLz where k is coupling factor and k s I, k = 1 if colls are wound one over the 


other 
are total number of tums in 


WN, are number of tums per unit length in primary coil and Nz 


secondary, then mutual induction will be illustrated as: 


_—oekomgo 


Fig. 6.37 Mutual Inductance : 
M= igh NoA = pg) n2Al where | is length of secondary coil. If a core of relative permeability ys, is 
introduced then . 

M= jonisyn2Al 


N, 


Here nz = 


Energy stored in an inductor U = and energy is in the form of magnetic energy. 


Growth of Current in an R-L Circult 
“un [eae 5s VO 
Mt) =I, (1-€ ) where t= Rs the time constant of the circuit |, = Rr 


Time constant t = ris the time in which the current rises to 63.3% of maximum current Ig as 


illustrated in the figure given below. 
fk 


So 
(a) 


Fig. 6.38 Growth of current in an inductor 


Decay Transient & : ar 
Ur 


; After long time at t = 0 the switch S is shifted from position 1 to position 2. Then I(t) = Ip & 
‘one time constant current decays to 36.6% of Ip (maximum current). ' : 


In 


Fig. 6.39 Deca 
enorgy Density 3 Y Of current in A (b) 


5 is th ic. 
2h the magnetic energy per unit Volume 


Ch Current 
eddy Assume a solid plate of metal entering a 
rt of which is in the magnetic field as shown in raanetc Feld. Consider 
fax through the area bounded by the loop chau (2) given below eee Crawn on the plate, a 
umber of such loops on the plate and hence ec) and 2 correct e plate moves the magnetic 
are called eddy current. Note that we do ath rath ate induced in andor, induced. There may be 
dare Because of ey curens inthe meta pein 09 hops wo gue eee 
the cost 0 Le., plates slow down,” I energy is produced , 
: | This energy comes at 


e & 


(a) Eddy current illustration 
Fig. 6.40 ” 


This effect is called “electromagnetic . lectromagnetic dampin 
slots in the plate . This reduces the possible phenol IAL consid sg ing onecan ot 
nt iderably. 


AC Generator 


emf « =NwBAg where N is number of t 
_ ji tums and A, is maxim: 7 
Note V, = NoBA, is peak voltage. In AC generator slip a ae a area and o is angular frequency. 


In DC generator the scheme is sam i 
tf ie, howe’ i 
after each half cycle the direction of emf reverses pelea paal Bess pA rege ee vse Ba at 


Voreemf le 


{a) Magnetic flux § and voltage Vin a A.C generator (b) Magnetic flux 6 an voltage V in a D.C generator 
Fig. 6.41 , : 
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Displacement current 


Slide Wire Generator 
below Let R be the 


See the figure given 
resistance of crcut (side wire * Ushaped conductor) 


emt =- BV 


Equivalent circuit 
(a) (b) 


Fig. 6.42 Slide wire generator 


vw 
Current Ill = Fr 


Power dissipated 


227 


PeFR=—R— 
pia = oe 


Bit? 
We may also wnte power P = F v= — 


Inductances are added in serles or parallel like resistance 1.e., 


Lenes = by # bp + + 
eee 
Tarn Ey Ta 


Hall Effect 
If jis the current in a strip of metal or semiconductor in the direction as 
shown in the figure and B is the magnetic field then a Hall emf is developed in 
the transverse direction xy. The sign of emf will decide the nature of charge 
(positive or negative). . 
<V, 


eye 


. JB 
Ey =-¥gx Bs Ey= 56" 


—d—> 
fe idB, yb yp 


Fig. 6.43 Hall effect 
illustration 


a= he 


Poles of a Coil can be Found 
If the current is clockwise the pole will be south, if the current is anti-clockwise, its pole Will north 


‘as shown in the figure. 


Fig. 6.44 Generator of magnetic pole 


. 


nt 
qornatld Curre: Electricity and, 
Atme dependent current i(t) is termed ash 
sinusoidal » 
(2) complex periodic 
(b) aperiodic 


C oF alterna 
"9 CUTER It of four types 


a random 
. sinusoidal Ac 


ifthe current of voltage varies in 


ha current or voltage is terme; nce with Sine 
qnen SUC 4 8 sinusoidal For exampig Pe ACEN cr ther combnaton 


1=I, sin ut, > 
I= 1, sin (w+ >), 
= I, cos(ut + 4) 
and IF I, sin wt + I COS wt etc. 
are sinusoidal AC currents. Note that in 
1= 1, sin (ot + 9) ' 
where | is instantaneous value of current, 1, is its peak vah 
angle or epoch or angle of repose. ue, « is angular frequency and 4 is inttal phase 
w= 2nr= a 
1 
or f=7 


ig linear frequency. T is time period. i ; 
is ime per A Figure given below shows sinuspidal variaton of AC current. 
+ I 
° t 
: Fig. 6.45 Sinusoidal AC current 
Look carefully the figure below. The maximum voltage which can have is called "peak voltage V,..” 
Note that Vp, = 2V, ‘ 


Fig. 6.46 Peak and peak to peak value illustration 


Moreov omen be measured using AC voltmeter/AC ammeter. Moreover AC meters cannot record AC. 
On which meters measuré RMS value of current or voltage. Two types of AC voltmeter are available: 
mploys a rectifier which converts AC to DC and then DC meter records the voltage/current 
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special type of meters are available which ie 


2 
i} 
The other type 'S based on heat produced is * V or 


peak voltage oF mean voltage 

or Average Voltage (ay) 
Mean or average voltage over a complete cycle is zer0, we define it for half the cycle, 
Since the mean 


a 


2 
Thus gett psinotdt 


2 {2 
Similarly |, = 7 fi 1, sin ot dt 
For sinusoidal voltage 
Vay = 063 Vp. 
Similarly 15, = 0.63 !, 
RMS or Root Mean Square Voltage 


"iti Jue of AC voltage which will produce 
known as “virtual or effective voltage”, it is that val h same 
: amount chant in a given resistance Ina given time as is produced by DC voltage in the same fesistance 


for the same time. . 
an tt [va-t [ive srt wae 
ot 0.707 V, 
Similarly 
0.707 |, 
Reactance 


The resistance offered by an AC or reactive component (capacitor or inductor) when AC is 


applied Is called reactance. It also introduces a phase shift of n/2 in vollage or current. Unit of Reactance . 


is Ohm. 
Capacitive Reactance 

X= oe When AC Is applied across a capacitor the current leads the voltage wave form by W2 
radian or 90°, Figure shows the V and in phasor diagram in case of capacitor. : 


I, orV,. 


(b) § 
Fig. 6.47 Phasor diagram in case of a capacitor 


inductive Roactan 


X_ = Lu. Current lags the ben 


illustrates the pha: 4 by 60° of . 
ductor. Figure Phasor diagram 222 radian when 
8 Vor! Ineate tinducors Vang, SPR Bron a pure 


. VL 
. Na I ‘ 
(a) 
: IL 


Fig. 6.48 Phasor gi 
diagram in Z 
- Note that capacitor and inductor act ike fiter ca Case of an inductor 


ac Components 

Offer phase shift between V and | along with 
components. AC components are also called “re; oe when AC is applied. L and C are AC 
pc Components 


The circuit elements which do not offer 


such elements behave alike in AC or DC. Resistor tiene pedi peel and | when AC is applied 


Impedance (2) 


The net resistance offered in an AC circu; 


az it : 
called “impedance”. Unit is Ohm. There will be a when both AC and DC circutt elements are present is 


Phase shift between V and | such that 0 < 6 < 90° 
Admittance (Y) a 


Reciprocal of impedance is called "admittance’. Y = z unit is ohm" or siemen (S). 
Series RC Circuit © 
In series RC circuit, imnedance 


12) =9/RPe tng gt 


vy: 
and i= p i “14 
i Res 7 sin( at + tan Res) 
Cu? 


Note that current leads the voltage wave form by 


$=tan! (a) a illustrated in the figure. 
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e wn (ae) 
v 


Ne bie (b) 
Fig. 649 


Series RL Circuit - 
(#) as illustrated in figure (b) 


1 
In senes RL circuit current lags the voltage wave form by tan 


given below. Impedance Z of the circuit is 


iz} =a)R? + x2 = VR? + 07; 


tang 22 
v, ey 
F O i, 7 
sin| ot - tan 
ealnteltet ( z) 
R L 
i 
V=Vpsinor 
(a) 
Fig, 6.50 
Series RLC Circuit 
It is also called resonant circuit. 
st 8 
Lower cut 
off frequene) 
V=V>sinor 
(a) 
Fig. 6.51 
2) =afR?+ 0%, -Xge=4/R*+ (LoL) 
Xe-Ke_Xe-Xe , 


wig oe Me 
i=Ne ; 
= [gj Sin (wt + 9) 


Three causes arise 


particular frequency 


when ata 


() -——. 
: Luo = Gag !®" 


or 


is called “resonant fre 
qnis frequency 1S 03 quency’. At 
sence. NO phase shift exists between V and |, Note tee nant equency Z =Rle im 
rest g maximum at fo a5 shown in the figure (b) pedance is minimum at {= t pop ocks 


Ifo <0 OF f<fo. the impedance is Capacitive as X>X ang 
Current leads the voltage 
. wave 


form 
qT nsformer : 
n ideal transformer is a loss-less element 
nsform the voltage and current levels in an ac circuit. The principle is. mutual ind be . 
In an ideal transformer* . ction 
- Vil = Vola. A 
jie, P,+P2=0 
Vy _'2_ i 
. vy Ne 7 
where Ny and N2 are number of turns in primary and a 
respectively. secon . 
imary coil : 
Power transformers are of wo types: step up transformer and Fig 6.52 Ti dary coil 
cs ransformer 


step down transformer. 
In step up transformers, Nz > Ny 


and hence V2 > V, thus Ip <1). 

Ina step down transformer V2 < Vy, Nz <Ny butl, >I, 

Step up transformers are used at the generator end in a power distribution system so that I - 0, 
7%, 


and hence power loss in transmission line P = FR i FS 
Step down transformer is used at the distribution end rorckou ia Hnithe tersirission We)! 


Efficiency of the Transformer 
Poutput _ Voutpur_ V2 - lof 
input — Vinput 2° 


See the figure given below: 
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to two categones I 


Losses in transformer may be divided in! 
17 S| 's may 
a) _ Copper loss (due 1 resistance of Cu winding) [See figure: A 


Magnete losses (eddy current loss, flux linkage loss and 


(b) 
hysteresis loss) “ is \, 
ed using laminate core 
Eddy current loss |S munimist bro 
Core Flux linkage loss is prevented eps ed 


of E and | or Square 
‘one coil over the other Hy: 


core with 4% Si 


steresis loss |S minimised using 


Fig. 6.53 


Generator 
Generators are of 


con 1s that in AC gen n g 
aan each half cycle direction changes and same polanty is maintained 


a coil is moved ina magnetic field and emf is generated V = BA) oN tin 
form magnetic field. A = Ag cos ot is area at any instant. Ang on 


tor, The basic diff 
vO ss AC generator and DC general ; ere 
vetoes sip rings are used and in DC generators split rings are em, Nee K 


To generate emf 
where N is number of turns B is uni 
angular frequency. 


Tuned exrcuits or Tank circuit or oscillation circuits figure (a) is called “tank circuit”. 


* Fig. 6.54 
wat, 
'25te 
or v= 
vic 
Resonant Frequency or Frequency of Oscillation 


In figure (b) damped oscillation are produced and damped 


frequency 
1 R - 
Tea? ; 


These circuits in AC behave as band reject circuits. The 
current-frequency curve is shows in the figure given below. a 


o 


Fig. 6.55 


ff 


- MULTIPLE CHOICE aUEsnig 
NS 


is the fundamental 
4 vierostatics? 
Electric charge 
Electric potential 
c) Electnic field ; ; 
(a) Electric field intensity 


ectric field lines 

start from a negative charge and 
terminate on a positive charge 

never cross each other 

always cross each other 

leaving a positive charge are not 
proportional to the magnitude of charge 


El 
(a 


(b) 
(c) 
A 


The unit of electric field intensity is 
(b) coulomb 


(a) volt 
(d) newton-coulomb 


(c) newton 


The force between the charges separated 
a direction 'r varies as 


(o) 2 


(a) © 
(4) ui? 


(c) tr 
5 The minimum value of charge on any object is 
(a) 16x 107°C —-(b) 16x 10°C 
() 16x10°C =) 1 
6 Which one of the following is deflected by an 
electric field? 


(a) a-particles 
(c) Neutrons 


(b) y-rays 
(d) X-rays 


7 If Q, charge exerts some force on Q, charge. 
When a third charge Q, is brought near, then 
the force of Q, exerted on Q; will 


(a) decreases 

(b) increases 

(c) remains unchanged 
(d) becomes infinite 


8 Which of the following statements is wrong? 
(a) Charge is quantized 
(b) Charge is conserved 
(c) There is no field near an isolated charge 
atrest 
(d) A moving charge produces both electric 
and magnetic fields . 


(a) 62.10% y 


(b) 23.167 
() 1.02% 10234 


(2) 1041077 
10 


7 
f07.N (¢) zero 


(c) remains the same 
() becomes infinity 
12 Electric PE difference and 
y electne 
difference between two charges are poensel 
(2) AV=q,sU (0) AU= atime 
(c) aV= QE (@) su=q.av 


13. The potential difference 
equal to the ‘ilreice oo epee 
(a) kinetic energy/charge 
(b) potential energy/chaige 
(c) electric currenticharge 
(d) charge/potential energy 


14 The direction of electric field lines around the 


test charge -q is 
(a) parallel (b) perpendicular 
(c) radially outward (4) radially inward 


15 In the region where the field lines are parallel 
and equally spaced, the field is 
(a) zero (b) uniform 
(c) non-uniform (d) negative 


16 What information is given by the tangent to a 
field line at that point of electric field? 
. (a) Magnitude (b) Direction 
(c) Proper unit (d) Dimensions 
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7 


19 


20 


21 


22 


23 


24 


What is the smallest total resistance using oly 


a6 Mand 120 resistors? 
(a) 29 (b) 32 
{c) 4 (d) 6 


the energy dissipated 


What is measured by charge round a 


when a source drives 2 unit 
complete circuit? 

(a) Electromotive force 

(b) Potential difference 

(c) Power 

(d) Resistance 

Anelectncal device is rated at 12 W, 2 A. How 
many 15 V batteries are needed in the 
device? 
(a) 2 
(c) 6 


(b) 4° 
(8 


A capacitor of capacitance 5 pF is fully 


« charged from a 20 Vdc supply. What is he 


energy delivered by 20 V supply? 
(a) 2mJ (b) 10 mJ 
(c) 20 mJ (d) 25 mJ 


A capacitor of capacitance 10 yiF is fully 
charged from a 20 V dc. supply. What is the 
energy stored by the capacitor? 
(a) 1d, (b) 2mJ 
(c) 4mJ (d) 5mJ 


Three identical capacitors of capacitance C 
each are.connected in series and this 
combination is connected in parallel with one 
more identical capacitance. The capacitance 
of the whole combination is 

{a) 3C * (b) 

(c) 4C/3 (d) 3C/4 

Which of the following represents the fargest 
measure of charge? 
(a) 10 nC 

(c) 10? electrons 


(b) 100 wc 
(d) 107C 


Why 2 positively charged object is made 
neutral (discharged) by someone touching it? 
(a) Electrons flow from the object 

(b) Protons flow onto the object 

(c) Protons flow from the object 

(d) Protons flow onto the object 


27 


28 


29 


“30 


K}] 


32 


33 


so itis 
(a) photoconductor (b) photodiode 


(c) photocell (d) thermistor 


ctrostalically charged object will pic) 

selieipeee of paper. Which of the totowie 
will not pick up pieces of paper? 
(a) An earthed metal rod rubbed with duster 
(b) A plastic comb pulled through dry air 7 
(c) Apolythene rod rubbed with a woolen - 

cloth 
(d) A balloon rubbed on a nylon shirt 


The number of electrons in one coulomb of 
charge are 
(a) 1.6% 1 
(c) 62 10% 


o”? (o) 1 


(d) 6.2 x 107" 


Which field is produced by electric charge on 
a body at rest? 

Ya) Electric field only 

(b) Magnetic field only 

(c) Neither electric nor magnetic field 

(d) ‘Both electric and magnetic fields 


Potential of earth's surface is 
(a) negative (b) positive 
(c) zero (d) infinite 


The quantity analogue to potential difference 
is 

(a) mass 
(c) inertia 


(b) energy 
(d) pressure 


What happens to a soap bubble, when some 
charge is given to it? , 
(a) It collapses (b) Itincrease in size 
(c) It decreases in size 

(d) It feels nothing 


The path followed by a charge in an electric 
field is 


(a) circular 
(c) parabolic 


(b) linear 
(d) zig-zag 


Coulomb's law for the electrostatic force 
between two electric charges resembles the 
(a) law of conservation of energy 

(b) law of conservation of mass 

(c) Newton's law of gravitation 

(d) Newton's law of motion 


£4 


Ze monte electric ld does not 4p - Electicly and Magnatam 20s 
force on 


3 japend UPON an electr 
q distance from charged bodies : magnitude 10" Woo! ft {nan electnc field of 
2) “ign of the charges causing the fiejg (2) 194495 
nitude of the charges causing the Nb) 161075 N 
co) mag (C) 1.6 x 1919, 
field t positive charge will : 43 OVBsNe 
force a unil What will a 
(9) experience fepulsion Fete bebo force of 
rat ons at a 
ich of these is nota method of charging? a Eaiolone mete? 
35) Friction or rubbing ; x10 a (0) 1.44 109N 
) i 
p) induction 2236107 (6) 256410 N 
c Contact or touching 44 AS el ae 
n ectric i 
(a) Convectio radon it may be copreseed fs the units of 
duct of electric intensity and Cor 
the dot prod area . 
36 TS surface is equal to as a ies cme;, _(t) voltmere 
(a) magnetic flux (b) electric flux Permetre (4) joule 
() motional emf (d) induced emf 45 The capacity of a 
Z spherical conductor is 
ich electrical component uses a low. read equal to its 
7 turrent circuit to switch a high current ON or Surface area ——(b) diameter 
OFF? ace (¢) radius (0). volume 
(a) Capacitor i e 48 What 
(c) Reed relay (d) Thermistor an when a Plastic rod is being 
38 Which electrical component may be used to » Electrons are removed or added 
store electrical energy in a time-delay circuit? rel are given an additional negative 
(a)Capacitor ; {c) Protons are removed 
(b) Light dependent resistor (@) pace = Fakes) 
(c) Resistor (d) Thermistor charge 7 ree 
39 The amount of charge which can be placedon 47 When a positive 
a conductor does not depend on tiem poskve ob regave ral tenkem oe 
(a) the dielectric strength of the surrounding (a) PE. . 
medium , (o) KE 
(b) its capacitance —(c) its potential (c) gravitational energy * 
(d) its size or shape (d) electrical PE 
40 When a conductor situated in a dielectric is 4 i charging is i P 
charged, the energy resides 8 omer a = 
(a) only on the dielectric (a)Induction (b) Friction 
(b)only on medium surrounding charge (c) Contact (4) Convection 
(c) on the dielectric and medium both 
(d) only on the type of the charge 49 When a balloon sticks to the whiteboard, it is 
an example of 
41 One Coulomb is that unit of charge which (a) conduction 
when placed one metre from an identical (b) induction 
charge exerts on it a force of (c) polarization 


(a) 1N (b) 1W 


. 1 
(c) 9x 10% dynes” (d) ane, 


(d) conservation of charge 
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What is true about the electne filed inside a 
metalic sphere? 
(a) tts zero fs 
(b) Itvanes with the shape of the conduc! 
charge there 


ic) Itdepends on the 
the metallic sphere 


(d) Indoes not charge 


When of the following does not reflect the 


(a) Like charges repel 
(b) Opposite charges attract 
(c) Neutral charges repel 


(d) Neutral objects are attracted to charged 
ones 


Which of the following defines P.E. per unit 
charge? 

(a) Eledtne current 
(c) Potential 


(b) Charges 
(d) Electric field 


A pair of point charges with equal magnitude 
and opposite sign separated by a distance 'r 
produce 

(a) electric dipole 
(c) electric field 


(b) electnc charge 
(d) electne arc 


The force experienced by a unit positive 
charge at that point placed in an magnetic 
field is known as 

(a) electric field intensity 

(b) electric flux 

(c) electric potential 

(d) electric dipole 


Which of the following is the largest measure 
of charge? i 

(a) 107C (b) 10 uC 

() 10 ev (d)-100 eV 


Magnetic fields do not interact with 
(a) stationary electric charges 

(b) stationary permanent magnets 
(c) moving electric charges 

(d) moving permanent magnets 


The relation between the voltage and current 
that flows in a resistor is 
(a) veR (b) R=VI* 


(c) V=PR (3) 12% 
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Condenser |s used 

(a) to produce charge 

(b) to change the direction of current 
(c) to collect the charge 

(d) asa good conductor of electricity 


it a charged body is moved against if 
electric field, it will gain ty 
(ay PE (b) KE. 

(c) gravitational energy 

(d) electrical PE 


Which of the following applies to a thermistor, 

(a) Its resistance rises when more light falls 
onit 

(b) Its resistance drops when more light fats 
onit 

(c) Its resistance drops when its temperature 
increases ~ 

(d) Its resistance rises when its temperature 
increases 


A heater which is to be used on a 259 y 
mains circuit, has a 5 A fuse in its plug 


Which of the following is the most powerful- 


heater that can be used with this fuse? 
(a) 150W (b) 500 W 
(c) 1,000 W (d) 2,000 W 


A torch bulb uses a 3 V supply and makes a 
current of 0.2 A. It is switched on for one 
minute. How much electrical energy is used? 
(b) 12J 

(d) 36J 


(a) 0.6J 
(c) 24J 


What happens when a 250 V, 2500 W water 
heater is connected to a main supply using a 
plug fitted with a5 A fuse? - 

(a) The fuse in the plug melts 

(b) The hearter burns out 

(c) The hearter runs at half power 

(d) The hearter woks normally 


One end X of a metal rod attracts the N-pole 
of a compass needle. What does it show 
about the rod? 
(a) It could be made of copper butis - 
unmagnitised . 
(b) It oe be made of copper with a S-pole 
a : 


(c) It could be made of steel but is’ 


unmagnitized 
(d) jeu be made of steel with a N-pole at 


4 


the direction of Current through the 


oral ine part of a simply dc. motor that iG, Electricity and Magnetism 207 


Which 


65 yerse> ' cycle? barameter the 
rer every nal-cy ‘ira ae a capactor degen oe OUT to 
Armature ia} rakes mH Magntude a Upon 
(a mmutato A 
ip rings r Pplied 
(c) SI (0) Coens bert dterence 
qne quantly represented by AVIAr is known (8) Tire constant 
66 
as tial 74 The 
ange In poten capactance - 
ta ° tential gradient 8 decrease jn” 2 capactor increases with 
electric potential (2) plate area (0) permatnaty 
(4) electric nergy (C) plate separation (4) detectr a 
, 7! 
The field inside a hollow spherical conductor 7 The permiraty of a medium 
67 (8) tS a measure of ts 4 ty 
constantly zero Se 'S equal to unty for air 
constant but not necessarily zéro IC) depends on the charge density 
i 3 function of charge on sphere medium vot the 
4 function of distance from the centre (@) determines the magnitude of an electic 
(3) field that can be established by the 
68 electrostatic | force as compared to medium 
ravitational force is 76 . : 
a) zero (b) infinite Guan ss is placed between the plates cf a 
weak (d) very stron rial 
(c) very trong (a) decreases 
, ‘ (b) increases 
he spacing of electric field lines between two 
oe identical point charges of opposite signs a remains unaffected 
(a) is not dependent on the magnitude of the yy 8 era 
charges 7 Th P 
(b) is an indication of the field direction Hoe charge on an isolated conductor always 
(c) isan indication of the field strength (a) within the conductor 
(d) is large when the charges are very large (b) at the centre of the conductor 
70 The charge stored on any of the two plates of a a surface of the conductor 
‘ g parallel plate capacitor is directly outside the surface of the conductor 
proportional to : 
(a) resistance (b) resistivity 78 A 50 pF capacitor is charged by a 100 V 
(c) amount of current Source. The energy stored in itis, 
(d) potential difference {a) 1 (b) 10J 
(c) 20J (d) 40J 
71 As a positively charged rod is brought closer ; 
and closer to a positively charged 79 Whal potential difference is required to store 
electroscope, the gold leaf 24 WC of charge on a 6 UF capacitor? 
(a) diverges (b) converges (a) 0.25V (b) 4V 
(c) is neutralized (d) is unaffected (c) 40V (d) 144V 
72 According to Gauss’s law, the number of 80 What is the « ye on 5 yF capacitor havi 
ing 


electric field lines crossing any closed surface 

is : 

(a) numerically equal to the enclosed charge 

(b) equal to the enclosed positive charge 

(c) equal to the electric field inside the 5 
surface 

(d) equal to the charge density on the surface 


200V potential difference across its plates? 
(a) 25x10C — (b) 10°C 
() 10°C (d) 4x 10°C 
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85 


87 


In the direction indicated by an 

tine fease 
(a) the elecine field strength must ieee 
(b) the electne field strength must ; 
(c) the potential must remain constan! 


(d) the potential must decrease 


nitude of electric field strength 


What ss the mag solated siationary 


at a distance ‘f’ from an . 
nucleus of proton number Z 


> (zey* 

Ze () 3 

@ ty axcgr™ 
s (a) Zero 


ieee 


liver 3,000 J of energy to 
ee) Ww Sect motor before the battery 
is exhausted. For how minutes does he motor 
run? 
(a) 20 minutes 
(c) 75 minutes 


(b) 25 minutes 
(d) 125 minutes 


An electric heater takes a current of 4 A from 
a 250 V supply. How long would it take the 
heater to convert 400,000 J of electric 


energy? 
(a) 100s (b) 200s 
(c) 400s (d) 750s 


Which of the following does not represent the 
P.E. of a conductor? 


(a) 12.0? 
(9) 172QV 


(b) Q7/2C | 
(4) 172. cv? 


On which of the following parameters the 
amount of charge that can be placed on a 


+ conductor does not depend on? 


(a) Its capacitance 

(b) Its size or shape 

(c) Its potential 

(d) Dielectric strength of the surrounding 
medium 


The permitivity of amedium 
(a) is a measure of its density 
(b) is equal to unity for air or vacuum 


(c) is dependent on charge density of a 
medfim 


(0) determines the magnitude of an electric. 
field that can be established by the 
medium 


capacitor depends upon the 
resistance and 
(a) current 

(c) capacitance 


Produc ‘ 


(b) voltage 
(d) potenti 
™ dtfereneg 


89 If.the plate separation of an isolateg ch; 
parallel plate capacitor is doubled, then ‘age 
(a) capacitance Is halved 
(b) potential difference between the 
doubled 
(c) energy stored by the capacitor is go, 


Plates ls 


u 
(4) all of the above beg 
90 The gravitational potential inside a 
spherical shell hollow 
(a) increases from zero at the centre to the 


maximum value at the surface 
(b) is zero throughout the interior 
(c) decreases from the centre 
(d) is uniform throughout the interior 


91 Inacharged capacitor, the energy fesides 
* (a) in the negative plate 
(b) in the positive plate 
(c) in the field between the plates 
+ (d) around the edge of the plates 


92 Objects may acquire an excess or defici 
of charge by 
(a) rubbing them together 
(b) grounding them 
(c) applying Coulomb's principle 
(d) shielding them 


eney 


93 Posifive electric charge is the type of charge 
found on a rod which has been rubbed with 
silk and which is made of 
(a) rubber * (b) glass 
(c) cork (d) steel 


94 When two point charges of equal magnitude 
and opposite sign exist very close to one 
another, the arrangement is called 
(a) an electric dipole . 

(b) an amperian current 
(c) anull charge 
(d) a neutral source 


95 ‘When a charged rod is brought near bits of 
dry cork dust, the dust will 


(a) cling firmly to the rod 
(b) be repelled from the rod 


() atyact itself to the rod at first ang then ny Electrich and Magnetiim 209 
fe) 


be repelled at first and then be drawn to 


e the rod ‘ 


tential difference between the lat 
96 TOU capacitor whose charge is Oot cn 


be 
(ay 210M. (b) 2x 10 y 
(c) 50V (4) 500 
7 The separation between the plates of 5 
2 paraliel plate capacitor with ongina, 
capaciiance C is doubled. Its present 
capacitance will be 
(a) #4 C (b) 12C° 
(c) 2¢ (d) 4c 
itor of capacitance 8 pF i 
a8 A ential difference of RV is pene 
be 
(a) 48x 104 (b) 576x105 
(c) 4804 (4) 576 


gg A battery drives 50 C of charge round a 
circuit The total work done is 750 J. What is 
the electromotive force of the battery? 

(a) 0.07 V (b) 15V. 
(c) 700V (d) 800V 


400 When 5 C of charge flows through a particular 
resistor, 10 J of energy is converted. What is 
the p.d. across the resistor? 

(a) 0.5V (b) 2.0V 
(c) 15V (d) 50V 


101 When a current of 2 A flows for § s through a 
lamp, 120 W of power are used. How much 
charge flows through the lamp? 

(a) 10C (b) 12 
(c) 24C (a) 60C 


102 A 24 © resistor is to be connected in series © 
with a 12 V supply. What is the power loss in - 


the resistor? 
(a) 05 W 
(c) 12W 


(b) 6W 

(d) 24W 

103 Which one gives a correct relationship 
between joule and coulomb? 
(a) 1S=10%%4V (by 1u=10%1V? 
() 1J=1Cx%1V (d) 1=1Cx IV 


a were of 10 0 resaten Ber Second through 
gee cutent NCA across a 120 V line 
fa) 5A 

(©) 124 i ae 


105 What is the 
@ potental dit asad 
of a hemischere hp erence at the centre 


radi 7 
Surface charge density q? us R and raving 
(a) =o ¢ 

ze, mz 
() 2p e 

€9 (9) = <P 


Same test charge will be 
() zero (o) F2 
()F (¢) 2F 


107 Acharged capacitor has charge on its 
(a) outside surface (b) inner surtace 
(c) surroundings (4) mid-point 


108 In companson with the electrosta 
be force 
between two electrons, the electrostate force 
between two protons is . 
(a) zero (b) smatter 
(c) greater * (d) same 


109 No current flows between two charged bodies. 
when connected if they have same 


(a) charge (b) capacity 
(c) potential (d) shape 


110 A charge is kept at the centre of a shell. The - 
shell has charge Q and radius R. The force on 
the central charge due to shell is 


(a) in the upward direcbon 
(b) towards left (c). towards right 
(d) zero 


111 Which of the following is the ability to hold an 


electric charge in electromagnetism? 
(a) Resistance (b) Impedance 
(c) Inductance (d) Capacitance 


112 Which of the following is an electrical insulator 
that can be polarized by an applied electric 


. field? 
(a) Conductor ({b) Condenser 
(c) Dielectnc (d) Capacitor 
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143 Coulomb found that the mutual force betwee! 


two elecine charges varies 
(a) inversely as the distance 


he square of the distance 


(bd) inversely ast 
(c) directly as the distance 
(4) directly as the distance squared 
114 A device used to detect and measure charge 
's 
(a) a voltmeter 
(c} anelectroscope (a) an amplifier 


415 The force exerted by two charged bodies on 

another obeys Coulomb's law provided that 

(a) both bodies are in the same medium 

(b) the charges are not too great 

(c) on body does not lie inside the other 

{d) the linear dimensions of the body are very 
much less than the distance between the 
bodies 


{b) an ammeter 


1416 When a point charge which is responsible for 
a force being exerted on another point charge 
is suddenly moved, the second charge 
expenences 
(a) nochange of force 
(b) aninstantaneous change of force 
(c) a sudden change of force at some later 

time 
(d) an increase of its charge because of 
induction 


117 The total electric intensity at a point in the 

region of umber of charges is equal to 

(a) the algebraic sum of the intensities at the 
point 

(b) the vector sum of the intensities at the 
point : 

(c) the electric potential at the point 

(d) the sum of the electric charges acting at 
the point 


118 The electric field intensity of a point charge 

varies 

(a) directly as the square of the distance from 
the charge 

(b) directly as the square of the distance from 
the charge 7 

(c) inversely as the distance from the charge 

(d) inversely as the square of the distance 
from the charge 


to be al every point 

{a) parallel lo equipotential surfaces 

(b) normal to the electric field 

(c) indicative of the position of the nearagy 
source charge 

{d) tangent to the electric field 


120 The capacitance of a parallel plate capacitoy i 
both plates have area Aand are separateg by 
distance ‘d' is 


oA €od' 

a) c= (b) C= 
d a A 
Ow (@) Cro 


421 On removing the dielectric from a charged 
condenser, its energy 
(a) decrease (b) increases 
(c) remains constant (d) becomes infinite 


422 In which form energy is stored in a 
condenser? 
(a) Electric energy (b) Potential energy” 
{c) Kinetic energy (d) Magnetic energy 


423 What happens to the energy of a charged 
condenser if plate separation is increased? 
(a) Itdecreases 
(b) Itincreases > 
(c) Itbecomes zero 
(d) Itremains unchanged 


424 Two capacitors of capacitances 4 JF each are 
connected in parallel. If they are connected by 
a 200 V d.c. source, the total energy willbe 
(a) 0.010 (b) 0.02 J 
(c) 0.04 J (d) 0.06 J 


125 What is the traditional name for a capacitor? 
(a) Choke (b) Condenser 
(c) Transformer (d) Inductor 


126 The net charge on a condenseris - 
(a) zero (b) Q/2 
(c) 2Q (d) infinity 


127 A capacitor is connected to a battery. The 
force of attraction between the plates when 
the.separation between them is halved will 
(a) remain the same (b) become twice 
(c) become 4 times (d) become 8 times 


431 The work done in moving a very small charge 


er of spherical capaci 
mb Pacitors of dittereny Electricity and mi 


128 A Te same potentials, 7 135 
ote density on them he surtace One vot ts equal io anit 
a (2) one joule 
(a) sequal s (0) one gut Pet coulemb 
is proportional to their radii - () dyne per: fom 
ig inversely proportional to their radi (g oe newton per coum 
(d) i inversely proportional to square of their att 
a 136 Equipotential sur 
P always faces in an electric f; 
29 The work done in carrying an — (2) spherical feld are 
i across 4 potential difference of 2 V will be (b) rf 
-19 Closed su 
a) 32x10" 4) tx toy (6) tangents electic ines o 
(e) 08* 10" J (d) zero (9) perpendicutar to electr fra, 
. Hectrc ines of force 
‘ i 137 The 
uss’s law is most useful in case: Ne negative of the 
13 enatge distributions S where the (3) potentalenen ens oratent's 
(a) are made up of discrete point charges - (b) electrostatic force 
(p) are finite in their spatial extent (C) electric feld inten 


(c) give rise to inverse square law fields (6) electromotive force 


(d) possess acertain amount of symmetry 138 A system of two equal 
‘ cha; Equal and opposite point 
caleg eParsted by a smal dstance is 
(8) a capacitor 
b) adi 
(c) an inductor ty eee aan 


in an electric field from one point to another is 
-.(a) independent of the path 
(b) “equal to the potential difference between 


the two points i 
° 139 Awire of Sm length carries a steady current 


W the field inside it is 0.2 V m", nen 
i v 
Potential difference will be ms me 


fa) O1V (b) 0'5V 


(c) measured in V mt 
(4) measured in J om 


432 If work must be done by an outside agent () 1Vv (4) 5V 


ead to bring two point charges close 440 Ith 
gether ‘ 1 Capacitance of each 
(a) they are of opposite signs the effective capacitance atthe gen feteel 
4b) the field is not conservative acToss any two junctions is 
(c) the work is recoverable when they 
separate ° = 
(d) the P.E. of the charges is reduced by the 
amount of the work done 


133 Another name for electric P.E. per unit charge 


is 
(a) electric intensity (b) electric field 
(c) electric potential (d) electric force es 


134 One can speak of the electrical potential at a 
point only because 


(a) the electrostatic force is an inverse 


square law force (2) C2 (b) C 
(b) te electrostatic force is a conservative () 2¢ (d) 5c 
force ; 


(c) the electrostatic force vanishes at infinity 
(4) there are only two different types of 
charge ee 
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441 The equivalent capacitance between A a! 
will be 
2nF 
- B 
A 
. 
ee 
2\F pie 
a i 
(a) 2pF (v) 3 pF 
(c) 4 pF (d) Sur 


tazOn which of the following parameters, 
capacitance does not depend upon? 
(a) Area of the plates 
(b) Medium between the plates 
(c) Distance between the plates 
(d) Nature of meterial for plates 


443 A condenser of 5 UF 1s charged to 10 V. The 
energy stored init in joules is 
(a) 50 10° (b) 25x 10* 
(c) 50+ 10° (d) 25x 10° 


144 The distance between the plates of 12 pF 
capacitor is made hall and area is doubled. 
The capacitance will become 
(a) 6 pF (b) 12 pF 
(c) 24 pF (d) 48 pF 


145 The effective capacitance of the given 
configuration is 


apr | pF 
Hr 
pe =F ‘ 
} 
uy 
2uF 
(a) 516 pF - (b) 7/6 pF 
() 2pF (@) Spr 


146 The charge per unit volt which is a constant 
Property of the system is known as the 
(a) dielectric constant 


, 


(b) permitiity 
(c) capacitance 
(d) inductance 


The ratio of the magnitude of charge on 

of the two conductors in proximity to e 
potential difference between the two is calleg 
(a) inductance (b) reactance 

(c) resistance (d) capacitance 


147 


148 If two conductors in the same vicinity each 
possesses one coulomb of charge of Opposite 
sign when one volt potential difference ig 
established between them, we may say they 
possess 
(a) acapacitance of one henry 
(b) an inductance of one henry 
(c) animpedance ofone ohm 
(d) a capacitance of one farad 


449 For capacitors connected is series 
(a) the difference of potential is same for all 
(b) the charge on each is the same 
(c) the resultant capacitance is greater than 
the sum of the individual capacitances 
(d) the charge on each is not the same 


450 A wire surrounded by a concentric cylindrical 
metal shield constitutes a : 
(a) spherical capacitor 
(b) parallel plate capacitor 
(c) cylindrical capacitor 
(d) parallel plate condenser 


151 A radio tuning capacitor is a 
: (a) cylindrical capacitor 
(b) spherical capacitor 
“(c) parallel plates capacitor 
(d) cylindrical condenser 


152 The energy supplied in charging a capacitor 
resides after the charging in i 
(a) the magnetic field 
(b) the electric field 
(c) the battery . : 
(d) the moving conduction charges 


153 When a dielectric material is placed in an 
electric field, it : 3 
(a) conducts v 
.{b) exhibits an electrical discharge 
(c) becomes polarized 
(d) undergoes electrolysis 


< 


IS 
joa What pacitor to 4 UF capacitor? 
Ae (b) 1:2 


neet of which material should be place, 
i een the plates of a paratey wate 
or in order to increase its Capacitance? 
(b) Iron 
(0) Mica 


A 
155 enw 


capacil 
a) TIA 
cc) Copper 


conducting hollow sphere of radius 0.1 m is 
456 et a charge of 10 UC. The electrical 
ntial on the surface of the sphere will be 


pote 
(a) zero (b) 3x 108v 
(ey 9 10° BORER AY 


e resistance of a capacitor when it is 
ect-d with a battery is 

(b) finite 

(d) the same 


17 Th 
conn 
(a) zero 
(c) infinite 


Which of the following statements is true for 

an electrolytic capacitor? : 

(a) has a very high breakdown voltage 

(b) tt ‘holds less charge than a non-electrical 
conductor 

(c) It does not conduct electricity if connected 
with reverse polarity 

(d) Itean explode if connected with reverse 
polarity 7 


158 


459 Which quantity/quantities decay exponentially 
when a capacitor is discharged? 
(a) Charge only 
(b) Charge and voltage only 
(c) Charge and current only 
(d) Charge, voltage and current 


160 Capacitance is directly proportional to 
(a) distance between the plates 
(b) dielectric strength 
(c) area of the plates - 
(d) charge multiplied by the applied voltage 


161 If a capacitor is charged by using’a 1.5 V 
battery, how much charge will the capacitor 
gain? 

(a) OV 
(c} 1.5V 


(b) OSV 
(a) 3V 


Is the (atio between the energy storeq in 


a — Elect and Magnetism “na 
Ha the following is a Ratural example of 
(a) Fire Snow 
| 
(©) Ughtning is Air 
163 The heat ge 


nerated per coulom! 
a b of charge by 
Current Passing through a 10.0) resis in 

(a) 20Nc" (b) 20w 


(©) 400 (9) 20046" 


(a) a field is non-zero 
at the body 
(b) the dielectric is a polar matena! 
(c) the delectne sa fon-polar maternal 
(4) the field is Ron-uniform aver the body 


165 Inserting a dielectric 
between the plates of 
charged parallel Plate capacitor , oe 
{a) decreases the Capacitance 
(b) leaves the capacitance the same 
(©) encourages breakdown between the 
plates 


(0) reduces the electric intensity between the 
plates 


166 Which statement descnbes the electric 
Potential difference between two comnts in a 
wie that cares a current? 

(a) The force required to move a unit positive 
charge between the paints 

(b) The ratio of the energy dissipated 
between the points to the current 

(c) The rato of the power dissipated between 
the points to the current 

(d) The ratio of the power diss:pated between 
the points to the charge moved 


167 In the direction indicated by an eléctric field 
line . 
(a) the electric field strength must increase 
(b) the electric field strength must decrease 
(c) the potential must remain constan: 
* (d) the potential must decrease 


168 The magnetic flux density at the centre of a 
long solenoid is dependent on 
(a) the number of tums per unit jangth of the 
solencid 
(b) the volume of the solenoid 
(c) the diameter of each turn of the solenord 
(d) all of the above 
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capacitance of 8 
muta for the sel-Car 
160 Te here of radius R is 


conducting SP ‘s 
arcednagh CCEA 
fe) Cedalegh (0) GAT Reo 


citors dangerous? 


170 Why are charged capa cals 


(a) They can leak a harmful chemi 
(b) They can cause loss of vision 
(c) They can release a lethal charge 
(d) They can release y-fayS 


471 When adc voltage 's applied toa capacitor 

in its uncharged state 

(a) maxmum current will flow immediately 

(b) maximum current will flow until the 
capacitor 1s charged 

(c) the voltage will gradually rise at the same 

te as the applied current 

(d) the capacitor vollage will be maximum but 

after a short time 


172 AS a capacitor charges 

(a) electrons gather on the negative plate 
displacing electrons from the positive 
plate 

(b) electrons flow across the dielectric layer 
until the capacitor is fully charged 

(c) electrons gather on the positive plate 
displacing electrons from the negative 
plate ; 

{d) current only flows through the capacitor 
fora short time 


173 The plates of a2 pF capacitor have an area of 
20 cm? If air is used as a dielectric, then plate 
separation must be approximately 


(a) 0.885 mm (b) 6.85 mm 

(c) 885mm _ (d) 685 mm 
174 The unit of electrochemical potential is 

(a) Jmor! (b) volt 

() Jo" () mot J 


175 The distribution of electrical charge in an 
object, caused by the influence of nearby 
charges is called ~ 
(a) electric potential 
(b) electrostatic induction 
(c) electric flux 
(d) electric dipole moment 


176 Which of the following is an Clectrog, 


generator? ati 
(a) Winshurst machines 

(b) Van de Graff generator 

(c) Electrophorus 

(d) All of the above 


ses, the charge carriers are 

(b) molecules 

(d) ior 

(d) ions and electrons 


177 Inga 
(a) atoms 
(c) electrons only 


478 When the current in a coil is req 
uniformly from 20 A to zero in 0.50 s, an 
of 4.0 V is induced in a nearby coil, What 
the value of the mutual inductance betwee’ 
the two coils? 
(a) 0.10H 
(c) 25H 


(b) 0.40 H 
(d) 40H 


179 A cail of inductance 0.20 H is connecteg 
series with a switch and a cell of emf 16. 
The total resistance of the circuit is 4.9 a 
What is the initial rate of growth of current 
when the switch is closed? 

(a) 040s" (b) 24A5"7 
(c) 68As" (4) 8.0As" 


480 When a magnet is moved into the coil of wire. 
there is a small reading on the galvanometer 
Which change would increase the size of the 
reading? 

(a) Pushing in the S-pole 

(b) Pulling the magnet out 

(c) Unwinding some of the turns of wire 
(d) Moving the magnet faster 


181 The electric current can be defined by its 
(a) chemical effect (b) magnetic effect 
(c) heating effect (d) all of these 


182 When electric current flows through the wire, it - 


increases 
(a) P.E.of the atoms (b) K.E. of the atoms 
(c) atomic size (d) number of protons 


183 Which electrical quantity has the same units 


as electromotive force? 
(a) Charge 
(b) Current 
(c) Potential difference 
(d) Power 


4 
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ich of the following describes emf ofa 
The difference in eneray between that 
needed to drive unit charge through th 
load resistors and Ihrcugh the cei 
The energy need to drive unt Charge 
through all the load resistors in the Giteuit 
( The energy needed to dr.ve unit Charge 
through the resistance 2f the cell 
The total energy uses {9 drive unit 
(3) round the complete circuit charge 


(dD). 


sat IS measured by the energy dissi, 
ate a source dyives a unit charge tere 
complete circuit? 

(a Electromotive force 

(b) Potential difference 

(c) Power 

(d) Resistance 


496 The terminals of a battery are joined by a 


length of resistance wire. Vhich change, on 

its own, will increase the current through the 

battery? 

(a) Connecting the wire with plastic insulation 

(b) Covering the wire with plastic insulation 

(c) Using a shorter wire of the same material 
and the same thickness 

(d) Using a thinner wire of the same material 
and the same thickness 


187 A plug connected to a table lamp contains a 


3 A fuse. Why is the fuse needed? 

(a) To increase the resistance of the circuit 
(b) To make it easier for the current to flow 
(c) To protect tne wiring form overheating 

(d) To reduce the Voltage across the lamp 


4@8 An.electric lamp uses energy at the raté of 


189 The building up of electric charge on the 


48 W on a 12 V supply. How much charge 
passes through the lamp in 2s? 

(2) 0.15C (b) 0.50 

(c) 2.0C (4) 8.0C 


surface of objects is termed as 
(a) static electricity 

(b) electric charge 

(c) electric current. 

(d) electrostatic induction 


190 Which one of the following is based on. the 


attraction and repulsion of electric charge? 
(a) Capacitor motor 


(9) Bectrostate induction : 


182 Vitich materal hag 
coretan? 
fel Mylar 


(c) Germinium 


the greatest dielectric . 


(b) Glass 
(3) Water 


192 The macmum filed 
that a Gielectnc mat 
can withstand without breaking down fs called 


its 
(2) Cielectne strength (b) magnetic strength 
(€) capacty (6) resistance 


194 Stabe electriaty occurs when 
(2) tau metals are connected to a battery 
>) diferent insulators are rubbed together 
(c) the weather is very humid 
(C) Gitterent conductors are rubbed together 


185 In what form, the 

eae energy resides in a charged 
(a) Magnetic field — (b) Electrostatic field 
(c) Gravitational field (¢) Conservative field 


196 How many electrons are contained in 1C? 
(a) 6.25 10"% (b) 6.25. 10° 
(c) 6.25 x 1077 (f) 6.25« 107 


197 An electric kettle should always be fitted witn 
an earth connection as a protective device. 
What is being protected by the earth 
connection? 

(a) The cable connecting the kettle 
(b) The fuse in the crcuit 

(c) The heating element of the kette 
(d) The person using the kettle 


198 Which of the following can be used to 
calculate electrical power? 
(a) Current = resistance 
(b) Potential difference x current 
(c) Potential diference/current 
(d) Potential difference/resistance 


Scanned with CamScanner 


Physics Lecturer Gu} 


bulb dos not obey Ohm's law 


199 The electric 
because 
(a) current changes (b) 


(c) heat is produced (d) 


) resistance changes 
all of these 


? 

200 What does the electricity meter record 
(a) Charge (b) Curent 
(c) Energy (d) Power 


Wat can be used as the unit of energy? 
(b) VA 
(a) Ws 


201 
(a) Nm! 
«cy ve! 


Why should the metal casing of an electrical 

fire be earthen? 

(a) To complete an electrical circuit 

(b) To prevent the fire from overheating 

(c), To reduce the isk of electric shocks 

(d) To stop the casing from getting too hot to 
touch 


202 


In anac elecinc circu in a house, the switch 

for any device is always connected to the ‘live’ 

lead Why is this? 

(a) No current overflows in the neutral lead of 
the device 

(b) The device will be shorted if the switch is 
inthe earth lead 

(c) The device can never be switched off if 
the switch is in the neutral lead 

(d) The device can only be isolated (made 
safe if the switch is in the live lead 


203 


204 Electncity is transmitted at high voltage rather 
than at low voltage because 
(a) itts generated at high voltage 
(b) itis safer 
(c) itrequires less insulation 
(d) it wastes less energy 


205 What is used in an electric circuit to allow 


current in one direction only? 
(a) Afuse (b) An ammeter 


(c) Adiode (d) Arelay 


206 What is the term for any motion of charge 
from one region to anather? 
{a) Electric charge (b) Electric current 


(c) Electric field (d) Electric potential 
207 Which material has the largest resistivity? 
(a) Silver (b) Germinium * 
(d) Sulphur 


(c) Amber 


208 Current per unit area is called 
(a) electric potential (b) current density 
(c) charge density — (d) electric Intensity 

209 The conductivity of a conductor ls 

independent of the 

(a) electric charge 


(c) electric field 


(b) electric Potential 
(d) internal fesistance 


210 An ideal voltage source has zero 
(a) current 
(b) electromotive force 
(c) voltage 
(d) internal resistance 


211 Inan open circuit, electromotive force is equal 


to 
(a) current (b) resistance 
(c) voltage (d) inductance 


212 Conductance is the reciprocal of 
(a) inductance (b) capacitance 
(c) resistance (d) admittance 


213 What is the effect on the product of Fesistivity 
and conductivity if the temperature of a 
conductor is increased? ‘ 
(a) It decreases 
(b) Itincreases 
(c) Itremains the same F 
(d) It may increase or decrease 


214 A resistor connected to a battery is heated 
due to current passing through it. Which of the 
following quantity does not change? 

(a) Resistivity 

(b) Resistance 

(c) Number of free electrons 
(d) Drift velocity 


215 If a current of 2 A passes through a wire for | 


20 s, whal number of electrons crossed the 
cross-section in this duration? 

(a) 1.5 x 1070 (b) 1.5 x 102 

(c) 1.5 « 107? (d) 15x 10% 


216 Why an ammeter is always connected in 
series in a circuit? 
(a) Its resistance is very high 
(b). Its resistance is very low 
(c) Its resistance is infinity 
(d) It does not draw current from the circuit . 


mich 5 
a7 vm nesitance 10" 0? 
ma 


50 wneatstone bridge 
i wein's bridge 

( 
(c) 


post off 
ter bridge 
ia) catty Fe 
ener is transmitted 
ject Gatages Which of the folowing 
alter aud reason for doing this? 
a high voltage ac. is safer thand¢. 
(a fora given powers, there is a lower 
(b) current with higher voltage 
There 1s a smaller energy loss at high 
(c) voltage and low current 
The transmission lines can be thinner with 
(a) alower current 


718 


why iS a thermistor useful as an input 
28 transducer? 
Its resistance decreases as the light on it 
increases 
(p) Its resistance decreases as its 
temperature increases 
Its resistance increases as the light on it 
increases 
Its resistance increases as its 
temperature increases 


(a) 


() 


(3) 


0: 

a Kirchoff's law? 

(a) The algebraic sum of currents at ani 
junction in a circuit is zero . 

(b) In any closed circuit, algebraic sum of 
emfs is zero = 

(c) Resistance of a conductor is equal to the 
ratio of voltage and current in that 


conductor 
(d) The current going into a junction is equal 
to the current leaving the junction 


221 The resistance offered by one cubic metre 
“(1 m°) of a substance is known as 
(a) reactance (b) conductance 
(c) conductivity (d) resistivity 


222 Resistance and resistivity of a substance 
(a) increase with rise in temperature’ 
(b) decrease with rise in temperature 
(c) remains same at every temperature 
(4) increases at high voltage 


method should be used to meagire a 


Which of the following is not a statement of- 


(8) Vot per am, second 
ner 
(c) Witt pet ampere by ieee, 


225 The tr 
in CCC theory explains conduction 


(2) insulators ony 

(b) metals onty 

(C) Semiconductors 

(0) non-metals only 
226 An amm, 

by connaciega O® Converted into a votmeter 

(2) low resistance in series 

{b) high resistance in senes 

(C) low resistance in paratel - 

(0) high resistance in parallel 


227 How can a il ra 
Moving coil 
Converted into an ammeter? [sieondig 
(a)-high resistance in Senes . 
(b) low resistance in sSenes 
(c) high resistance in parallel 
(4) low resistance in Parallel 


228 The i primary 
degerssupontne nn? 2 PMA owt 
(a) current drawn from the cell 
(b) concentration of the solution 
(c) distance between cell electrodes 
(d) all of the above 


229 Ohm's law is applicable to 
(a) ohmic and non-ohmic devices only 
(b) semiconductors only 
(c) metals onty 
(0) insulators only 


230 If Ohm's law Is valid, then how drift velocity Vy 
and electric field E are related as 


(a) Vg E © (0) Vgx VE 


(0) Vax () VaxE 
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re used 

= rs cach of 10029 

able bene The effectwe resistance 


to construct @ squar 


benyeen HO corners will be 

(a) 780 (b) 100 

(ec) 200 .(d) 400 

ect 

232 Which of the following are sources of dir 

current? 

lar cells 
atienes {b) Sol 

an (d) Allof these 


(c) Thermocouples 


can withstand 8 minimum 


ZI A SA circuit, The resistance of 


power of 1 Wind 
the fuse wire IS 

(a) 0022 

(ce) 029 


(bd) 0.04.2 
(d) 040 


il is cut into Wwo equal parts and 
- Aron pall is now used in the heater. The 
heat generated will be 
(a) halved 
(c) doubled 


(b) gne fourth 
(d) 4times 


235 A bulb of 100 W is connected to a 160 V 
supply. What will be the power consumed? 
(a) 2W (b) 30W 
(c) SOW (d) 64W 


236 When there is no electric field, there is no 

current in a circuit because ‘ . 

(a) as many electrons move in one direction 
as another 

(6) the electrons and ions move with the 
same velocity > 

(c) the resistance is infinite 

(d) the resistance varies 


237 Aheat sensitive resistor is called 
,(a) thermistor (b) variable resistor 
(c) fixed resistor (d) zero resistor 


238 Whenever current is drawn from a cell, its 
terminal potential difference and emf become 
(a) different (b) same 
(c) zero (d) negative 


* 239 The amount of heat developed in a resistor is 
directly proportionalto . 
(a) the square of the current only 
(b) the resistance of the conductor only 
(c) the time of current passing only 
(d) the square of current, resistance and the 
time of current flow 


240 When a 


direct current IS passed 
junction formed of two dissimilar mouth a 
junction becomes warmer OF Cooler depeng 
on {he ing 
(a) current direction 

(b) thermocouple used 

(c) temperature gradient 


(d) amount of current 


41 When the battery is being charge, 
2 terminal potential difference than its ne ilg 
(a) less (b) greater 
{c) double (4) squared root 


242 Thermocouple is a combination of 
(a) thermocouples 
(b) capacitors in parallel 
(c) resistors In series 
(d) ammeter and voltmeter 


243 The steady current which produces the same 
heating effect in a resistance in a given time 
as the allernating current does in the same 
resistance in the same time is called 
(a) induced current 
(b) root mean square value of an altemat 

current Z 
{c) mean value of alternating current 
(d) electromotive force 


244 A B00 W toaster and a 1.3 kW frying pan are 
plugged into the same 120 V lines, then 
(a) fuse will not blow ? 
(b) fuse will blow 
(e) supply will spark 
(d) only toaster can work 


245 Which of the following parameters is irrelevant 
for a fuse wire? - S 
(a) Its radius 
(b) Current flowing through it 
(c) Its specific resistance 


(d) Its length 

246 Charge carriers in thermocouples are 
(a) anions (b) cations 
(c) electrons (d) protons. 


247 Current in an electrolyte is carried by 
(a) electrons only (b) anions only 
(c) catations only (d) mesons only 


inductance 
agnetic flux density 
cr otentia! difference 
(d) Peclric field intensity 


prea of cross-section of the wire 


(v) length of the wire 
(c) temperature of the wire 
(a) current passing through the wire 


which one of the following is not a measure of 
ss electric power? 


(a) VI 
(c) YR 


(b) PR 
(d) VR 


The vollage applied to a small heater is 60 Vv. 
_ [fits resistance is 30 Q, then current will be 

(a) 05 A (b) 14 

(c) 2A (d) 3A 


2 Ifthe source of emf is traversed from tive 
a9 to positive terminal, the potential charger 
(a) iS negative (b) is’positive 

(c) is zero (d) remains the same 


253 To measure the accurate value of potential 
difference across two points, the voltmeter 
should have . 
(a) zero resistance — (b) small resistance 
(c) large resistance (d) infinite resistance 


254 Aresistance is a device which 
(a) aids the flow of current is a circuit 
(b) converts electrical energy to heat 
(c) is a type of charge pump 
(d) is like a switch 


255 Avoltmeteris a 
(a) high resistance galvanometer 
(b) low resistance galvanometer 
(c) zero resistance galvanometer 
(d) infinite resistance galvanometer - 


256 The best ‘instrument used for the 
measurement of emf of a cell is 
(a) a voltmeter (b) an ammeter 
(c) a potentiometer (d) Wheatstone bridge 


motive force Is closely related Elec} 
pao eee i 257 ary ent ad 20 


(3) source cf energy 
a 3 source Cf electricty 

) a Secondary 
(8) a storage can ae 


259 In order tom, 


e he 
electrohte cell t's necessary bat of an 


(a) the measuremen: 
the cel rent be made while charging 
(b) no curent be érawn trom the cell 
e the cell be connected into a type 
6) the cet 
Ce ce! be connected into a paral type 


260 A positive electric charge 
(2) attracts cther positive charge 
(b) repels other postive charge 
(c) attracts a neutral charge 
(0) repels a neutral charge 


261 An object gains excess negats 
biog nbbed pans anche chest wnens 
(a) neutral 
(b) negatvely charged 
(c) positively charged 
(d) either a, bore 


262 Two uncharged objects A and B are rubbed 
against each other. When object B is placed 
Near a negatively charged cbject C, the two 
objects repel each other. Which of these 
statements is true about object A? 

{a) Itremains uncharged 

(b) It becomes positively charged 
(c) It becomes negatively charged 
(d) Itis unpredictable 


263 When you rub a plastic rod against your hair 
several times and put it near some bits of 
paper, the pieces of papers are attracted 
towards it What does this observation 
indicate? 

(a) The rod and the paper are oppositely 
charged 
(b) The rod acquires a positive charge 
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e 
(c) Arod and the paper have the sam 
charges 
(d) The rod acquires a negative charge 


, yw appens to 
264 According to Coulomb's law, ay Merged 


in of two opposite! 
shea oe their distance of separation 
increases? 
(a) Increases 
(b) Decreases 
(c) Remains unchanged 
(4) Cannot be determined 
265 The Coulomb's law is valid for the charges 
which are 
(a) moving and point charges 
(b) moving and non-point charges 
(c) stationary and point charges 5 
(d) stationary and large size charges 


266 A positive and a negative charge are initially 4 
cm apart When they are moved closer 
together so that they are now only 1 cm part, 
the force between them is 
(a) 4 times smaller than before 
(b) 4 times larger than before 

, (c) 8 times larger than before 
(d) 16 times larger than before 


267 Five joules of work is needed to shift 10 Cof 
charge from one place to another. The 
‘potential difference between the places is 
(a) 05V (b) 2V 
(c) 5V (¢) 10V 


268 Two charged spheres are separated by 2mm. 


Which of the.+following would produce the * 


greatest attractive force? 
(a) +1 qand +4q (b) -1 qand-4q 
(c) +2.qand +2q (d) +2. qand-2q 


269 Electric field lines 
= (a) always cross each other 
(b) never cross each other 


(c) cross each other in the region of strong 
field 


(d) cross each other in the region of weak 
field . 


270 Capacitance is defined as 
(a) vc (b) QN 
- () QV (d) WO 


flow of 
(a) positive ion (b) negative ion 
(c) positive charges (d) free electrons 
jg the vollage across a 6 Q 4, 
af an gael current passes through it? SIstor 
(a) 2V (b) 9V 
(d) 36V 


(c) 18V 


happens to the intensity or 
- Wi sre the lamps connected in seh 
as more and more lamps are added? 
(a) Increase 
(b) Decreases 
(c) Remains the same 
(d) Cannot be predicted 


274 Why should household appliances be 

connected in parallel with the voltage source? 

(a) To increase the resistance of the circuit 

(b) To decrease the resistance of the circuit 

(c) To provide each appliance the same 
voltage as the power source 

(d) To provide each appliance the same * 
current as the power source 


275 Electric potential and e.m-f. 
(a) are the same terms 
(b) are the different terms 
(c) have different units 
(d) both (b) and (c) 


276 When we double the voltage in a simple 
electric circuit, we double the 
(a) current (b) power 
(c) resistance (d) both (a) and (b) 


' 
277 If we double both the current and the voltage 
in circuit while keeping its resistance constant, 
the power 
(a) remains unchanged 
(b) halves 
(c) doubles : ’ 
(d) quadruples 


278 What is the power rating of a lamp connected 
toa 12 V source when it carries 2.6 A? 


(a) 4.8W (b) 14.5W 
(c) 30W (d) 60W 


279 The. combined resistance of two identical 
resistors, connected in series is 18 9. Their 


4 


combined resistance ina parallel arrangement Electricity and Magnetism 224 
( 


c) , 
will De (b) 40 mh he more tums in the primary coil 
(a) 22 aa less turns in the seconday : 
(c) 82 9) 120 288 The tum ies 
‘ fatios of 
which statement is true about the magnetic Hi IS : a tansformer is 10. it 
0 es? I= 101, 1) N,=H,10 
a) unlike poles repel (C) Ny=10N, Viz 
p) Like poles attract P = V/10 
{c) Magnetic poles do not effect each other 289 What units are used to rate electrical f 
(a) A single magnetic pole does not exist a Volts (b) Ampere uses? 
: (C) Watts 
: (d) Hentz 
the direction of the ma . 

2 wat ide a bar magnet? er fel 290 Which two terminal passin 7 
(a) From north pole to south pole ~’component implements pean eo 
(b) From south pole to north pole aS a citcuit element? 

(c) From side to side co tered () Inductor 
(d) There are no magnetic field lines ) ; esistor (0). Transformer 
; 291 Which physical . 
nce of a magnet yysical law expresses the relationshi 
262 The prese’ gnetic field. can be between the heat generated and the pola 


detected by a 

(a) small mass 

(b) stationary positive charge 
(c) stationary negative charge - 
(d) magnetic compass 


263 If the current in a wire which is placed 
perpendicular to a magnetic field increases, 
the force on the wire 
(a) increases (b) decreases 
(c) remains the same (d) will be zero 


284 AD.C. motor converts 
(a) mechanical energy into electrical energy 
(b) mechanical energy into chemical energy 
. (c) electrical energy into mechanical energy 
(d) electrical energy into chemical energy 


285 Which part of a D.C. motor reverses the 
direction of current through the coil every half- 
cycle? * 
(a) The armature 
(c) The brushes 


(b) The commutator 
(d) The slips rings 


286 The direction-of induced e.m.. in a circuit is in 
accordance with conservation of . 
(a) mass (b) charge 
(c) momentum (d) energy 


287 The Step-up transformer 
(a) increase the input current 
(b) increases the input voltage 


through a conductor? 
(a) Ohm's taw 


(b) Kirchoff's law ; 
(c) Joute's law 


(4) Ampere's law 


292 Household circuits are mostly 


(a) wired in sires 

(b) wired in parallel 

{c) made using wires of gold 
(4) made using wires of silver 


293 In which process, the passage of an electric 
current through a conductor releases heat? 
(a) Joule heating (b) Ohmic heating 
(c) Resistive heating (d) All of these 


294 Conductance is the reciprocal of 
(a) capacitance (b) inductance 
(c) resistance (d) admittance 


295 The measure of. how strongly a material 
oppose the flow of electrical current is known 
as 
(a) electrical resistivity 
(b) specific electrical resistivity 
(c) volume resistivity 
(d) all of the above 


296 Which materials have exactly zero electrical 
resistivity? " 

. (a) Metals {b) Insulators 
(c) Semiconductors (8) Superconductors 
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305 When a charged particle ‘q' is Moving a 


n of exactly zero electrical 
certain materials below 
rature Is called 


297 The phenomeno! 
resistance occurnng in 
a characteristics tempe! 
(a) resistivity 
(b) conductivity 
(c) superconductivity 
(d) volume resistivity 
298 Which one of the following descnbes a 
measure of opposition to alternating current? 
(a) Electrical impedance 
(b) Capacitance 
(c) Inductance 
(d) Admittance 


299 One tesla (T) is equal to 
(a) 1NAT (b) 1Nm 
(c) 1NA*m (6) 1NAT mM” 

+300 In the experiment of force on a current- 
carrying conductor ina uniform magnetic field, 
the magnitude of force depends upon which 
factor? 
(a) Force is inversely proportional to current 
(b) Force is directly proportional to current 
(c) Force is inversely proportional to voltage 
(d) Force is directly proportional to voltage 


301 The SI unit of magnetic flux is 
(a) NAT (b) NmvtA 
()' NmAt (a) Newt At 


302 One weber (Wb) is equal to 
(a) NA* (b) NmvtA 
() Nmat (4) Nmvt at 

303 Which of the following is not the SI unit of 
magnetic flux density? 
(2) Wo m? 
(c) tesla (T) 


(b) NAT"! 
(4) NmA" 


304 The direction of force on a moving negative 
charge will be 
(a) opposite to that of positive charge 
(b) similar to that of positive charge 
(c) at right angel to the positive charge 
(d) parallel to the positive charge 


velocity Y in a region having electy 
magnetic force, the magnetic force 

(a) does zero work 

(b) does some work 

(c) does negative work 

(d) excludes the charge 


ie ang 


306 The sensitivity of the galvanometer, can b 
increased by increasing the e 
(a) number of turns of the coil 
(b) area of the coil 
(c) strength of the magnetic field 
(d) all of the above 


307 The magnetic force is simply a 
(a) feflecting force —(b) deflecting force 
(c) restoring force (d) gravitational force 


308 For dec. circuits, the resistance can be taken 
as impedance with zero 
(a) volt (b) ampere 
(c) phase angle (d) watts 


-309 Generally, electrical resistivity of intrinsic 


semiconductors decreases with increasing 
(a) pressure (b) volume 
(c) temperature (d) density 


310 A type of resistor whose resistance varies 
significantly with temperature is 
(a) thermistor (b) thermocouple 
(c) strain gauge “(d) potentiometer 


311 A device consisting two different conductors 
that produce a voltage proportional to. the 
temperature difference between either end of” 
the pair of conductors is a 
(a) thermistor (b) thermocouple 
(c) strain gauge {d) potentiometer 


312 A device used to measure the strain of an 
object and it is a type of resistor that changes 
value with applied strain is a E 


(a) thermistor (b) thermocouple 
(c) strain gauge (d) potentiometer 


313 What type of currenfis produced by batteries? 
(a) Direct current 
(b) Alternating current 
(c) Pulsating current 
(d) Convection current 


resisto ty is with 322 An 
44 A Fe ging intensity lectric 
; inert dependent resistor (a) batery Could be used as a 
3 thermistor (c) thermocouple () dynamo a — 
ins! 
() strain gauge 323 Which stateme A — 
trimmer can be a (a) A about magnetism is correct? 
set OF Magnet attracts 
5 APE ‘ alumini Small pieces of 
a variable resistor (b) variable capacitor " aan 
ductor (d) all of th Makes 
{e) variable in (a) ese than ron deen er Permanent magnet 
(c) There is, . 
tis term for tendency of a system to iS no limit to " 
316 We with larger ampitule at some magnet made ftom sieelbor 


at others? 
(b) Impedance . 
(d) Capacitance 


frequencies than 
Resonance 
re) Inductance 


e to mass ratio (e/m) of an electron is 


if 
37 oremined by using the relation 
id 
(a) elm= Biv (b) elm=o5 
(¢) elm= ed (d) elm = vr 


318 Which of the following proves that a piece of 

metal is already @ magnet? 

(a) A magnet is attracted to it 

(b) Both ends of a compass needle are 
attracted to it 

(c) Copper wire is attracted to it 

(d) One end of a compass needle is repelied 
byit 


319 Which part of a simple d.c. motor reverses the 
direction of current through the coil every half 
cycle? d 
(a) The armature (b) The brushes 
(c) The commutator (d) The slip rings 


320 It is sometimes necessary to protect electrical 
apparatus from magnetic fields. This can be 
done by surrounding the apparatus with a box . 


made from 
{a) aluminium’ (b) iron 
(c) rubber (d) steel 


321 Why is a commutator used in d.c. motor? 

(a) It allows the coil to rotate by preventing 
the wires from becoming tangled 

(b) It allows the coil to rotate by reversing the 
current through the coil every half cycle 

(c) It produces a great turning effect by 
becoming magnetically induced 

(d) It produces a great turing effect by 
increasing the current through the coil 


(4) Two like poles always attract one another 


324 If emf of the battery is 
: ry in a thermocouple is 
pipes is the rate of heat generation at 
(a) Remains unchanged 
(b) Becomes hait 
(c) Becomes double 
(d) Becomes 4 times 


325 An electric heater and a fan are m: 
1000 W, 220 V and 100 W, 20 
fespectively. The resistance of fan is 

* (a) equal to that of heater 
(b) greater than that of heater 
(c) fess than that of heater 
(d) zero 


326 If Ris the resistance of each resistor, then the 
net resistance between A and B is 


f@R (b) 2R 
() 8 @ R 
A B 


327 What is the equivalent resistance between A 
and B? é 
(a) 52 
() 72 


(eo: 
(¢) 162 
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328 Equivalent resistancé between A and Bis 


(a) R (b) 53R 
(ce) VAR (d) 7/5R 
. . 
en : 
“4 Sr oo 


329 The cathode-ray oscilloscope is used for 
(a) displaying the waveform of given voltage 
(b) displaying the waveform of given 
vibrations 
(c) rectifying ac. todc. 
(d) rectifying dc. to.ac 


330 Ina simple d.c. motor, the direction of current 
in the motor is reversed every half revolution 
to keep the motor turning in the same 
direction, which part of the motor does this? 


(a) Brushes (b) Coil 
(c) Commutator’ (d) Poles 


33 


The rectangular coil in galvanometer is made 
up of 

(a) bare copper wire 

(b) insulated aluminium wire 

- (€) enameled copper wire 

(d) enameled steel wire 


332 In a galvanometer, the enameled copper wire 
is wound on 
(a) an insulator 
(b) anon-magnetic material 
(c) @ magnetic material 
(d) @ conductor 


333 How are the electrons produced in a cathode- 
ray tube? 


(a) By applying an electric field to the 
X-plates . 


(b) By heating a metal filament 


A 


(c) By ionization of the air 
(d) By radioactive decay 


334 What is emitted by the hot metal filament h 
a 


cathode-ray tube? 
(a) a-particles 
(c) Protons 


(b) Electrons 
(d) X-rays 


335 A current-carrying conductor placag ing 


uniform magnetic field experiences 
(aja mechanical push on it 

(b) an electrostatic imbalance 

(c) astrong force 

(d) amomentum 


336 Ampere's law Is concerned with 
(a) the force on a wire carrying the current in 
a magnetic field 
(b) electrochemical equivalent 
(c) unit magnetic poles 
(d) mms values 


337 The current passing through the coil of a 
galvanometer is directly proportional to 


(a) resistance 

(b) voltage 

(c) angle of deflection 
(d) conductance 


338 It is deduced that a piece of metal is already a’ 


magnet if ae 

(a) a copper wire is attracted to it 

(b) ‘a copper wire is repelled by it 

(c) one end of a compass is repelled by it 

(d) both ends of a compass needle are 
attracted to it 


339 In which device is a permanent magnet used? 
(a) Anelectric bell * 
(b) An electromagnet 
(c) A plotting compass 
(d) Arelay 


340 Which one of the following instruments has 
the maximum resistance? ‘ 
(a) Ammeter (b) Voltmeter 
(c) Micro-ammeter (d) Milli-ammeter 


341 pe current passing through the switch S will 
e 


(a) zero 
(c) 45A 


(b) 3A 
(d) 10A 


20V® : V¥—es5y 


2 The time-constant of charging of the circuit iy 
(a) 2/3 RC (b) 3/3 RC 
(c) 2RC (d) 3RC 


3. Which of the following quantities is analogous 


to mass in electricity? 
(a) Charge 
(c) Capacitance 


(b) Potential 
(4) Inductance 


4 Which of the following quantities in analogous 
to temperature in‘electricity? 
(a) Charge (b) Resistance 
(c) Inductances (d) Potential 


345 Which given material is the best for making 
corinecting wires? 
(a) Nichrome 
(c) Gold 


(b) Iron 
(d) Copper 


_ 346 The resistance of a wire is R 2. Itis stretched 


to double its length. Now its resistance will be 


(a) RQ (b) 2RQ 
(c) R22 (0) 4RQ 
347_The value of current in the circuit is 
(a) 223A - (b) 4A 
(c) 413A (a) 3A 
10V 102 10.0 


348 The resistance between M and N is 
(a) 82 {b) 8/3. 
(c) 16/3. (4) ‘93.0 


2nJ 2n \ 


i : 
'N 
349 When a 
Particle 
magnet field, t suters a chunpet ial ‘ 
(2) charge {b) energy 
(c) mass 


(0) Girecton of motion 


350 A straight wire carrying current wil ex 
nl ipenence 
Felace When placed in a uniform magnetic 
(2) the current and field are parallel 
(b) the current and field are at an angle 
(c) the current and field are parallel in 
Opposite directions 
(0) all of the above 


351 Relative permeabilty is 
(a) the ratio of flux density in a material to 
that for a vacuum 
(b) very large for paramagnetic materials 
(c) small for paramagnetic materials 
(d) equal to4z x 1077 T mA“ for a vacuum 


352 In electro magnetism, the additional 
fundamental quantity that is chosen as a basic 
unit is called 
(a) electric potential (b) electric force 
(c) electric charge — (d) magnetic force 


353 If a resistance is connected in parallel with a 
galvanometer, the resulting instrument is 
called 
(a) a voltmeter 
(c) awattmeter 


354 The cathode-ray oscilloscope (CRO) is used 
(a) for viewing the wave shape of rapidly 
changing electric current 
(b) as voltmeter 
(c) for measuring time intervals between 
electrical impulses . 
(d) all of the above | 


(b) an ammeter 
(d) a potentiometer 
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‘ 5 ; current in a circuit EK and Mi 
226 Physics Lecturer Guide 4363 What is the value of earth's magnetic fiaig “yo 7 induces Circuit can be 339 Vinich tagnetiam 227 
t ‘ ase? . ‘ : 
355 The value of low resistance 10 be co nD (a) 5G i: ae intent 9 strong magnetic Feld suse ae has the highest magnetic 
in parallel with galveneielt ne (c) 1006 moving the loop faster (2) Steet (0) Brass 
ter is calculated by j : ‘1 (c) tron * 
iy or (ig —DRy tb) Ry = byl - I Rg 364 Tesla is the unit for measuring © replacing ine ee by a coil of many tums ) Von (8) Wood 
ie ee = Mlly- DRs . magnetic intensity @) all of te above 381 The 
a a ul i magnetic induction f motional ig SCPRbIIY of a paramagnetic material. 
, itude of motional emf is equal to : 
that its nt e magnitu eq a . 
356 Ifa conductor is uniformly strech ence (c) magnetic Ma gn 1 oe vel (b) ¢ =-vBL () negative () postive 
length is increased n times, then ! (d) electric potential (a) val (¢) ¢=-wBL (c) zero (6) intiity 
becomes (cc) €* 
times the onginal resistance alvanometer can be converted in : 382 All the magnetic ma 
if aia Gaeaike ‘original resistance = fonmeler by connecting in series with iS ee make ins negate field stronger, the Properties, when lose their magnetic 
2 i alvanometer a yalue of induc : . (a) dipped in oit 
(c)_n? times the original resistance i Tow resistance Hi decreased (b) increased (c) heated bs dipped in water 
(d) n° times the onginal resistance (b) high resistance (0) vanished (d) kept constant a ) cooled 
" f intermediate range When all the atoms i 
3.9 and 6 M are (c) resistance o . q S$ in a magnet arrange 
357 The resistors of 2 Die reclstance of ay shunt 3 The emf induced by the motion of a conductor themselves in the direction of the magnetic 
available. How can an (9) 3 across 3 magnetic field is called field lines, the condition is called 
42 be obtained? . fat i: i d 
{a) Connecting 3.9 and 6 9 in series and 386 Magnetic flux with a closed circuit depends (a) absolute potential (b) Motional emf : (a) relentively (b) reluctance 
2 Qin parallel (2) directly on number of turns of the coil (c) induced emf (d) terminal potential (c) permeability (d) saturation 
it id ‘ely on number of turns of the coil . 2 
_ Saneee cialis aii ae on Satay of the circuit 374 Atwhich temperatur sfc ferromspnelic material 384 Which one of the fotiawing is diamagnetic? 
: - becomes paramagnetic on heating? (2) Liquid oxygen (b) Air 
(c) Commenting 2 Qand 6 in parallel and (d) nature of the charges al Kelvin temperature () Water 


(d) Connecting all the resistors in parallel 


358 What is the property of materials that 
responds at an atomic or subatomic level to 
an applied magnetic field? 

“(a) Magnetism (b) Electroplating 
(c) Diamagnetism  (d) Electrolysis 


359 Which one of the following describes the 
Study of static magnetic fields? 
(a) Electrodynamics (b) Magnetostatic 
(c) Electrostatic (d) Paramagnetism 


360 Which quantity is not affected by a magnetic 
field? 


(a) Moving charge 

(b) Stationary charge 

(c) Current flowing in a conductor 
(d) Charge in magnetic flux 


361 The magnelic field inside a solenoid is 
(a) zero (b) infinite 
{c) -uniform (d) non-uniform 


362 Which of the following remains unaffected in a 
magnetic field? 


(a) a-particles 


(b) P-particies 
(c) y-rays 


(4) Electrons 


367 The strength of the magnetic field around the 
current-carrying conductor is : ’ 


(a) smaller near the conductor 
(b) greater near the conductor 
(c) constant everywhere 
(d) changing everywhere 


368 Silicon rectifiers are preferred for power 
rectification over germanium diodes because 
the former 
(a) can withstand a high current density . 

without damage 


(b) can withstand a high reverse voltage . 


without damage 

(c) have a higher maximum working 
temperature 

(d) causes lesser power loss 


369 Induced current in a circuit depends upon 
(a) the speed with which the conductor 
moves in the magnetic field 
(b) resistance of the loop ee, 
(c) direction of the loop 
(d) shape of the loop 


(pb) Celsius temperature ~ 
(c) Curie temperature 
(d) Fahrenheit temperature* 


375 Two magnetic lines of force 
(a) cut near the poles 
(b) never cut each other 
(c) cut ata neutral point . 
(c) cut according to position ofthe magnet 


376 Which magnetic properties is inherent in all 
materials? 


(a) Paramagnetism (b) Diamagnetism 
(c) Ferromagnetism (d) Demagnetism 


377 The SI unit of magnetic flux is 
(a) gauss (b) maxwell 
(c) cersted (d) weber 


378 The unit of magnetic induction is 
(a) weber - metre (b) weber - metre” 
(c) weber - metre"? “(d) weber - metre” 
379 The permeability of airis 


{a) 0.5 (b) zero 
(c) infinity (d) unity 


(6) Copper sulphate 
385 Which of the following is most suitable for the 


Core of the electromagnetism? 
, (8) Air (b) Steel 
(c) Cu-Nialloy (d) Softiron 


386 The Lenz's law is also a statement of the law 
of conservation of 


(a) energy 
(c) momentum 


(b) mass 
(d) torque 


387 Electric heater operates on the principle of 
(a) electromagnetism 
(b) electromagnetic induction 
(c) electrolysis 
(d) momentum 


388 The SI unit of mutual induction is 
(a) vs'A (be) VAT 
(c) henry (d) tesla 
389 Faraday's law deals with 
(a) induced emf (b) motional emf 
(c) induced current (d) electric current 
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Is 
390 On which factor, mutual induction of two coil 
does not depend upon? 
(a) Number of turns of the cous 
(b) Ara of cross-section of the coils 
(c) Closeness of the coils 


(d) Shape of the coils 


On which factor the self induction does not 


depend upon? 

(a) Number of turns of the coil 

(b) The core maternal 

(c) Weight of the coil 

(d) Area of the cross-section of the coil 


392 A expression for total work done by the 
battery to move charge against an induced 


emf is equal to 
(a) W= LI? (b) W= 1/2LI 
(c) W= 1271 (@) We 12L? 
393 An expression for energy stored in an inductor 
is given as 
1 
(a) U,=Ul (b) Un =z 
(c) Up, = U7 (0) Up =U? 


394 The phenomenon in which a changing current 
in one coil induces an emf in another coil is 
called 
(a) induced current 
(c) self induction 


(b) induced emf 
(d) mutual induction 


395 The phenomenon in which changing current in 
acoil induces an emf in itself is called 
(a) induced current (b) induced emf 
(c) self induction (d) mutual induction 


396 Which statement describes an example of 

induced magnetism? 

(a) Abar magnet attracts a small piece of soft 
iron 

{b) A bar magnet loses its magnetism if itis 
tepeatedly dropped . 

(c) A bar magnet swinging freely comes to 
rest pointing north-south 

(d) Two north poles repel each other, but a 
north pole attracts a south pole 


397 The ratio of average induced emf to the rate 
of changing of current in the coil is called 
(a) self induction (b) mutual induction 
(c) self inductance (d) mutual inductance 


ic lines of -force du 
” ie et magnetic field are ec to Carthy, 
(a) elliptical (b) curved lines 
(c) concentric circles 
(d) parallel and straight 


399 A current-carrying loop lying in a 
field behaves like a 
(a) magnetic pole 
(b) magnetic material 
(c) magnetic dipole 
(d) horse-shoe magnet 


Magna 


400 The vertical component of earth's Magnetic 
field is zero 
(a) at magnetic poles 
(b) at geographical poles 
(c) at magnetic equator 
(d) everywhere 


401 Which law states that magnitization 
inversely proportional to temperature. for g 
fixed value of the field? pie) 


(a) Curie's law (b) Newton's law 
(c) Kirchoff's law (d) Coulomb's law 


402 Which of the following instruments is useq for 
measuring magnetic field? 
(a) Gaussmeter (b) Voltmeter 
(c) Ammeter (d) Wattmeter 


403 The magnetic field on a straight- current. 
carrying conductor is 


(a) B=pW/ar 
(c) B= 2nt/,! 


(d) B= p,l/2nr 
(d) B= anit 


404 Which one of’ the: following materials has 
highest magnetic susceptibility? . 
(a) Uranium (b) Aluminium 
(c) Platinum (d) Sodium 


405 The property of an object that causes it to 
Create a magnetic field in opposition to an 
externally applied magnetic field is 
(a) paramagnetism (b) diamagnetism 
(c) ferromagnetism * (d) demagnetism 


406 Which law states that an induced current is 
always in such a direction as to oppose the 
Motion or change causing it? 


(a) Ampere's law (b) Gauss's law 
(c) Lenz's law (d) Kirchoff's law 


a) Paral 
ra ferromagnetic (4) All of these 


ectrical Source with Internal resistance " 


i 
408 Ane to operate a lamp of resistance R 
is st ractions of the lotal power is delvereg 
tothe amp? ' 
R-r 
+ 
msg «wet 
R “@ oe 
() Ree @) RE r 
wires P and Q, each of same length and 
409 eeame material are connected in parallel tp 
a battery. The diameter of P is half that of Q, 


What fraction of the total current passes 


*(b) 0.25 
(d) 0.50 


soa generator produces 100 kW of power at a 
tential difference of 10 kV. The power is 
transmitted through cables of total resistance 
5 9. How much power is dissipated in the 


cables? 
(a) 50W (b) 250W 
(c) 500 W (d) 5,000 W 


412 Which of the following is an example of 
induced magnetism? 
(a) Acompass needle pointing north 
(b) A north pole attracting iron filings » 
(c) Anorth pole repelling a north pole 
(d) The coil of a motor turning in a magnetic 
field =~ 


413 The magneitude of induced emf during 
electromagnetic induction is controlled by 
(a) magnetic flux (b) electric flux 
(c) electric field (d) magnetic field 


414 Work can be stored in an inductor as a 
(a) elastic P.E. (b) electrical P.E. 
(c) gravitational energy 
(d) KE. 


+ 415 When a diamagnetic substance is inserted in 


a current-carrying coil, the magnetic field is 

(a) decreased (b) increased 

(c) unchanged 

(d) increased or decreased, depending upon 
the relative volume of the substance 


41 
7 The energy stored per unit volume inside the 


Solenod is catieg 
(2) energy density (by mass density 
(C) charge density (4) volume density 


418 Electromagnetic induction is imvetved in 
(a) the charging of a storage battery 
(b) the operation of an electromagnet 
(c) the production of curent by relative 
*_ mation between a magnet and a wire 
(0) the charging of an electroscope without 
@ctually touching it with a charged rod 


419 A magnet is pushed hortzontally towards a 
coil of insulated wire inducing an emt! in the 
col in which direction does the coll ty to 
move’ 


(a) Downwards, 
(b) Upwards 
(c)’ Away from the magnet 
(d) Towards the magnet 
420 According to Faraday's law, the total charge 
induced in a conductor that is moved in a 
Magnetic field depends upon 
(a) initial magnete flux 
(b) final magnetic flux 
(c) rate of change of magnetic flux 
(d) change in magnetic flux 


421 Magnetic momentis a 
(a) scalar 
(c) phasor 


(b) vector 
(d) tensor 


422 The value of magnetic field strength for 
permanent magnets is 
(a) unity 


(c) zero 


(b) infinity 
(d) two 


423 An induced emf in a coil is independent of 
(a) time 
(b) resistance 
(c) the number of tums in a coil 
(d) the change in the magnetic flux 
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h of self inductance L 


- ctors eac! 
424 Two pure Inductors Pr ne total inductance 


are connected In parallel 
‘of the combination 1S 
(ay Lb 

(c) U2 


(b) 2b 
(d) U4 
425 Acapacitor is 3 perfect insulator for 

(a) direct current 

(b) altemating current 

(c) direct as well as alternating current 
(d) pulsating current 


426 The cause of ferromagnetism Is 
(a) orbital motion of electrons 
(b) spin motion of electrons 
(c) permanent dipole moment 
(4) spin angular momentum 


427 Paramagnetism is 
(a) a distortion effect 
(b) an orientation effect 
(c) askin effect 
(d) a resistance 


428 A steady current | dissipates a certain power 
in a variable resistor. The resistance has to be 
halved to obtain the same power when a 
sinusoidal alternating current is used. What is 
the r.m.s. value of the alternating current? 


@) ZI (b) zi 


©) NE (1 


429 A sinusoidal alternating current of peak value 
I, passes through a heater of resistance R. 
What is the mean power output of the heater? 


PR PR 
@ > to) 
() BR _(@) 22R 


430 An alternating current VA varies with tim 
et ie Us 
according tothe equation ' . ° 
1=5 sin (100 xt) 
What is the mean power develo; 
ped by th 
Current in a resistive load of resistance 7 


1007 
(a) 7EW (b) 100w 
(c) 125w 


(d) 250w 


, 


represented by the phenomenon ly 
hysteresis? of 
(a) Magnetic saturation 

(b) Low susceplibility 

(c) Retrace the path 

(d) Orientation 


432 At. which temperature, a ferramag 
material is converted into a Paramagne 
one? lig 
(a) Curie temperature 
(b) Boyle's temperature 
(c) Natural temperature 
(d) Neutral temperature 


433 On which principle the induction coi Works 
on? 
(a) Self induction (b) Ampere's rule 
(c) Mutual induction (d) Gauss's law 


434 Alternating current generators use 
(a) coiled rings (b)_ split rings 
(c) slip rings (d) solenoid rings 


435 The direction of induced emf during 
electromagnetic induction can be determined 
by making use of 
(a) Faraday's law 
(c) Lenz's law 


(b) Ampere's law 
(d) Laplace law 


436 When a wire moves perpendicularly to a 
magnetic field, the induced emf does not 
‘ depend upon 
(a) the velocity of the wire 
{b) the resistance of the wire 
(c) the flux density of the magnetic 
. (9) the orientation of the wire field 


437 Direct current generators use 
(a) coiled Tings i (b) split rings 
(c) slip rings (d) solenoid rings 


. 438 The core of a transfer is made of iron because 


(a) iron is a good electric material 

{b) iron is cheaper than copper 

(¢) iron is éasily magnetized and 
demagnetized 

(4) iron makes a good Permanent magnet 


7 
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439 al energy are known as A transte, 

lect 1 crmer is ns 
a fosislors (b) capacitors 240 ¥ supply into oe conven a mains 
) fuses (d) toag 200 turns cn the ¥ piped there are 
(c) Should thera be cn the one 

der which of the following conditions (a) 100 a sy 
440 H yrrentin a circuit is’ wattless? (c) 400 (e) 600 


a) When inductance In the circuit is zero 
bp) When resistance in the circuit is zero 
ic) When current is alternating 


448 A transform 
: ‘er has 
secondary eal ard Oa og UT, Me 


Col. Vihat wil be the 


ia) wien resistance and inductance both are Secondary Cail if an attemating voltage of 
he pa a applied across the primary om 
1 # ‘ 
atin whal form is the energy stored in an (¢) Sov i aay 
inductor? : 


449 A step up transtormer has a tum ratio of 
1: 100. A voltage of 20 V is connected across 
the primary coll. Vinat s the secondary 


(a) Magnetic (b) Electrostatic 
c) Magnetic and electrostatic 


(d) All of the above voiage? 

. ji i inte (a) O2V. 

‘a device which converts electrical energy into (b) 5V 
au? mechanical energy is called (c) 100V (6). 2000 


(a) ac. generator 


(b) 4.c. generator 
(¢) motor 450 Why does a transfermer have a core made of 


(d) commutator pa 
(2) Ironhas a high metting point 
(D) tron is a magnetc matenal 

, ~ "(C) tron is a conductor of heat 
(0) tron is a conductor of electneity 


443 A transformer is used to 
~ (a) convert d.c. into a.c. 
(b) convert a.c. into d.c. 
(c) obtain a.c. voltage : 
(d) enhance the power 451 The long distance % 
energy is done at 
(a) “high potential and low current 
(0) high potential and high current 
(C) low potential and high current 
(d) low potential and low current 


444 A straight copper wire is moved in a uniform 
magnetic field such that it cuts the magnetic 
lines of force. Then 
(a) emf will not be induced 
(b) emf will be induced 
(c) sometimes emf will be induced and 

sometimes not 
(d) the-number of turns in the coil increases 


452 Astarter is used in 
(a) high power electric motors 
(b) low power electne motors 
(c) transformers 


' 
- inimized b 
445 Eddy current can be minimized by (¢) ammeters 


(a) moving the conductor rapidly * 
(b) moving the conductor slowly 
(c) using a metallic core 

(d) using a laminated core 


453 The efficiency of a transformer is 
(a) n=0 (b) n>1 
(e) n<1 (d) n=1 
454 If the transformer tums ratio is 2 and the 


impedence of pnmary coil is 250 2. then the 
impedence of secondary coil will be 


446 The cause of praduction of eddy current is the 
(a) current flowing in a conductor 
(b) current flowing in an insulator 


(c) motion of a conductor in a varying (a) 1250 (b) 2509 
magnetic field (c) 5009 {) 1000 
(d) motion of an insulator in a varying 
magnetic field 
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remains constant 9 a 


455 Which factor 
transformer? 
(a) Current (b) Voltage 
(c) Power (d) Frequency 


456 A generator running in reverse may be called 


as 
(a) ac generator (b) dic. generator 
(c) motor (d) commutator 


457 A device which can transform a.c voltage of 
one magnitude into dc. voltage of another 
magnitude ts called a 
(a) generator 
(c) motor 


(b) transformer 
(d) power supply 


458 To use an electric lamp of low voltage on a.c. 
mains’of higher voltage, we use 
(a) transformer (b) resistor 
“(c¢) transistor (0) triode 


459 A transformer works on the principle of 
(a) mutual induction (b) self induction 
(c) generator (d) motor 


460 In the circuit, the ammeter reading is 0.5 A. If 
the resistance of the voltmeter is 180 Q, what 


is the voltmeter reading? 
(a) 90V (b) 100 V 
(c) 180V (d) 900 V 


461 The output of a generator which uses a split 
ring commutator is a 
(a) sinusoidal a.c. wave 
(b) pulsating d.c. wave 
(©) constant d.c. voltage 
(d) linearly increasing voltage 


462 In thermocouple 
(2), heat energy is converted into electrical 
energy 
(b) electrical energy is converted into heat 
(c) heat energy is stored 
(d) mechanical energy is converted into heat 
energy 


463 Iron loss ina dynamo arises because of 
{a) the resistance of armature coil 
(b) the production of eddy current 
(c) the presence of mechanical friction 
(d) the leakage of flux 


(a) increases as the number of turns in the 
coil are increased 

(b) decreases as the number of turns inthe 
coil are increased 

(c) increases as the number of the turns In 
the coil are decreased 

(d) decreases as the number of turns in the 
coil are decreased : 


465 In an induction coil, the secondary emf is 
(a) zero at the break of the circuit 
(b) zero during make of the circuit 
(c) very high during make of the circuit ” 
(d)_ very high during break of the circuit 


466 The voltage in the primary and the Seconda; 
coils of a step-up transformer are 200 v and 
4 kV respectively. If Primary current is 4 4, 
then what is the secondary current? ss 
(b) 50 mA 


(d) 5A 


(a) 5mA 
(c) 500 mA 


467 In which of the following eddy current is not 
1 used? 
(a) Induction furnace 
(b) Automobile speedometer 
(c) Electromagnetic damping 
(d) X-rays diffraction 


468 The value of mutual inductance can be 
increased by 


(a) decreasing number of turns in the coil 
(b) increasing number of turns in the coil 
(c) winding the coil on china clay 

(d) winding the coil on wooden frame 


469 The natural frequency of an LC circuit is 


(a) 12n-YUC (b) 1/2n-VCrL 
(c) ime (d) 2nLc - 


470 The unit of time-constant RC is 
(a) second (b) Second”! 
(©) second? (d) second? 
471 The time-constant of a RL circuit is 
(a) LR (b) R/L 
(e) UR (4).U/R 


£4 


ne resonant frequency in an anti-resonant 


412 circuit 8 


i qax-VCr (b) 1/22 YUC 
ae rf 1 
(©) zak SUG 
what is the range of values of power factor? 


(a) 01 24 (b) Oto+4 © 
(¢) 0102 (d) 2to3 


473 


the small bulbs, used for decorati 
474 Hoses are connected? tion 
(b) In series 


(a) In parallel 
() In vertical position 


(In mixed order 


475 How the fuse wire. in electric supply line is 


connected to protect the electrical 
appliances? - 
(a) In parallel (b) In series 


(c) In mixed order —(d) In vertical position 


476 The SI unit of susceptance is 
(a) ohm ¢ (b) siemens 
(c) ohm permetre — (d) siemens per metre 


477 The mains frequency in Pakistan is 


(a) 20 Hz (b) 40H 
(c) 50 Hz (d) 60 Hz a 
478 The rms value of effective current is 
(a) lms sin 8 + (b) Iyms cos 0 
(c) lms tan 0 (8) Ims cold 
479 The sensitiveness of a moving coil 


galvanometer can be increased by 
(a) decreasing the number of turns of the coil 
(b) decreasing the area of the coil 


(c) increasing the couple per unit twist of the 
suspension 


(d) increasing the magnetic flux 


480 Self inductance of a solenoid is 


(a) directly proportional to the current flowing 
through the wire 

(b) directly proportional to its length 

(c) inversely proportional to area of cross- 
section ¥ 

() directly proportional to number of turns 


481 The main causes of power losses in a 
generator are 


(2) pulsating 
(c) magnets at (0) edety cur 
482 The mop. UTert (8) both (bana (ey 
unt oun Inked wih a creut when a 
(a) induceg ugh itis known a 
bi induced ems 
c) ot 
(6) eddy current _ Of a cet 


(2) induced current 
(b) steady current 

(c) mean vatue of ac. 
(6) pulsating current 


484 By placing sot iron inside a coil 
(2) increases the magnetic tux 
(b) decrease the magnetic fx 
(c) creates no change in magnet foc 
(2) decreases the diameter of the core 


485 Tie inductance in a coil plays the same role 
as 


(a) inertia plays in machines 
(b) torque plays in machines 
(c) energy plays in machines 
(3) momentum plays in machines * 


486 When the number of tums in the solencid is 
doubled without any change in the length of 
the solenoid, its self inductance will be 
(a) halved (>) doubied 
(c) 4times = (d)- 8 times 


487 The sources of magnetic fields are 
(a) isolated magnetic poles 
(b) electric charge distributions 
(c) current loops 
(d) solenoids 


488 What is the power factor of wattless current? 
(a) Infinity (b) Unity 
. (0) 05 (d) Zero 


489 A pure capacitor is connected in an AC circuit. 
The pawer factor of the circuit will be 
(a) unity (b) infinity 
(c) 0.5 (4) zero 
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rfactor of LR circuit? 
(b) Zero 
(d) Between Qand1 
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490 Whal is the powe! 
(a) Unity 
(c) Infinty | 
y in houses works al 
ce Bes a vnal suppl A mptlode of emf? 
(a) 120V {b) 220V 
(c) 331 (d) 440 


492 The amplitude of effective current in an AC 


cercutt 1s 
(a) tin (b) |, cos 0 
(c) Ing SiO (d) lems 208 0 


493 The impedance of a pure anti-resonant circutt 
al resonance IS 
(a) zero 
, infinity 


(b) unity 
(d) 0.5 


494 Why choke coil is used in an AC circuit? 
{a) To decrease dc (b) Toincrease ac. 
(¢) To decrease ac. (d) To increase de. 


495 An alternating current can be produced by 
(a) turbine (b) electric motor 


(c) generator (d) transformer 


496 In which form energy in an inductance coil is 
stored? 
(a) Heat energy (b) Light energy 
(c) Magnetic energy (d) Nuclear energy 


497 The energy expended in 1000 W electric 
* heater in 30 s will be 
(a) 3« 10° 
(c) zero 


(b) 3x 10° 
(a) 3x 10% ev 


498 When a charged particle moves through a 
magnetic field, it suffers a change in its 
(a) charge (b) mass 
(c) energy (d) direction of motion 


* 499 The immediate cause of alternating current in 
the secondary coil of a transformer is 
(a) a changing electric field 
(b) a changing magnetic field 
(c) the motion of primary coil 
(d) the iron core of the transformer 


500 What does a dynamo generate? 
(a) Electrons (b) Emf 
(c) Anion (d) Cation 


501 Amagnetic field is sald to exist at a Point 
(a) a force Is exerted on a charge Placed at 
that point 
(b) a magnetic pole exists at that point 
(c) an Amperian current loop Surrounds the 
rm by a Static cha 
e not felt Sr 
a : Reiki charge placed at thal pare 


502 A magnetic pole 
(a) is made ofa magnetic material 
(b) is a fictious quantity 
(c) Is defined in terms of Ampere’s law 
(d) cannot be detected 


503 Eddy currents are ‘ 

(a) induced currents due to a high Magnetic 
flux 

(b) induced currents due to a changing 
magnetic flux 

(c) induced currents in homogeneous 
material 

(d) unstable currents in a conductor 


504 The magnetic induction Is also called the 
(a) magnetic intensity 
(b) magnetic flux 
(c) magnetic flux density 
(d) magnetic magnetization 


505 A charged particle moving in a magnetic field 


experiences a resultant force 
‘ (a) proportional to its K.E. 
(b) in the direction of the field 
(c) in the direction opposite to its motion 
(d) in the direction perpendicular to both the 
field and its motion 


505 The force acting on a charge moving in a 

magnetic field 

(a) is proportional to the magnitude of the 5 
charge ° 

(b) is perpendicular to both the magnetic fiel 
and the direction of motion ‘ 

(c) vanishes when the motion is directly 
opposite to the direction of the field 

(d) all of the above 


507 The basic quantity used to describe the state 
of magnetization of a substance is the 
(a) magnetic strength 
(b) magnetic susceptibility 


if 


magnetic moment 
() magnetic moment per unit volume 
trument used to find the direction 
508 An magnetic field is known as the 
7 magnetometer (b) electroscope 
(c) cyclotron (d) particle accelerator 


nthe cancept of magnetic circuit, the quantty 


509 to resistance in Ohm's law is 


analogous : 
a) reactance (b) impedence 
(4) dipole 


( reluctance 


ich of the following field is governed 

510 Hanwell’ equations? by 
(a) Electrodynamics (b) Optics 

(c) Electric circuits  (d) All of these 


44 which of the given factors is increased in a 
P step-down transformer? 


(a) Voltage (b) Current 
(c) Wattage (d) Resistance 


512 The material of an electromagnet should have 
high 
(a) permeability 
(c) retentivity 


(b) susceptibility 
(d) hysteresis loss 


513 Lagging of magnetic flux density behind the 
magnetizing fluid is known as 
(a) susceptibity (b) diamagnetism 
(c) hysteresis +  (d) retentivity . 


514 Which law is represented by 
V-E=pleg . 
(a) Gauss's law : ey 
(b) Gauss's law for magnetism 
(c) Faraday's law of induction 
(d) Ampere's circuital law 


515 Which equation in — electromagnetism 
describes the magnetic field B generated by 
an electric current? 

(a) Ampere's circuital law 

(b) Bio-Savart law 

(c) Gauss's law for electromagnetism 
(d) Coulomb's law 


516 Ifa person winds a coil of wire around a steel 
tod and then passes an electric current 
through the wire, then the 
(a) steel rod becomes an electromagnet 
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(b) steel reg becomes hot 
(C) wore becomes 
(6) wire becomes Siete 
517 The hyster 
transformers by a1@ eiminated in power 


(a) tow resatoty pover winding 
(b) tow reRectance steel cores 
(c) laminated steet cores 

(0) sof tron cores 


518 How eddy curren: 
and RF ventana 
(a) By using ar cores 
(0) By using shell cores 
(c) By using laminated cores 
(d) By using fete cores 


SES are reduced in AF 


519 Which of the folowing quantity is defined in 


terms of the rate of 2 of 
chang! electnc 
displacement field? 


(a) Conventional current 
(b) Electronic current 
(c) Displacement current 
(d) Pulsating current 


520 In the magnetic Cifcuit concept, the quantity 
analogous to electric current in electne circuit 


analysis is 
(a) magnetic flux density 
(>) permeability 
(c) magnetic field intensity 
(d) magnetic flux 
521 Mutual inductance has a practical role in the 
performance of the 
(a) radiochoke (b) transformer 
(c) generator (d) transistor 


522 Inductances are measured in 
(a) coulombs (b) volts 
(c) henrys (4) farads 


523 An inductor may store energy in 
(a) its magnetic field (b) its electric field 
(c) its coils 
(d) aneighbouring circuit 


§24 When current in an inductor is increasing 
(a) energy is lost 
(b) energy is being stored in the magnetic 
field of the inductor : 
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) energy 'S being drained from the magnetic 
c 9 9 
: field of the inductot 
(a) eddy current ts produced 
he 
i i by resistance and 

§25 Inductance divided by sistance op bolt 


product of capacitance: an 


have units of 
(a) charge (b) ume 
(c) force (a) current 


the quantity 
In altemating current circuits, 

= which plays the same role as resistance In 
direct current circuits Is called 

(a) reactance (b) admittance 


(c) conductance (d) impedance 


527 Capacitive reactance Is measured in 
(a) henrys (b) ohms 
(c) mhos (d) electron volts 


528 Transformers make possible the 
(a) transmission of a.c. power 
(b) conversion ofac. to dc. 
(c) cyclotron 
(d) particle accelerator 


529 The functon of a mains transformer is to 
convert 
(a) one direct voltage to another direct 
voltage of different magnitude < 


(b) one alternating voltage to another 
alternating voltage of different magnitude 

(c) a high value alternating voltage to a low 
value direct voltage : 

(8) a low value alternating voltage to a high 
value direct voliage 


530 The force on a point charge ue to 
electromagnetic fields is called ia 
(a) Lorenz force (b) Gauss's force 
(c) Newton's force  (d) Ampere's force 


531 Slip rings are used in 
(a) d.c, dynamo 
(c) transformers 


(b) ac. dynamo 
(d) batteries 


532 What is the degree of magnetization of a- 


Material? 
(2) Susceptibility (b) Retentivity 
{c) Ability (d) Capacity 


ia : : , 


533 Which is not the strongest and the 
familiar type of magnetism? Mog, 
(a) Diamagnetism (b) Paramagnetism 
(c) Ferromagnetism (d) Allof these 


534 Which device converts alternating current 4 
direct current? ) 
(a) Motor 
(c) Transformer 


(b) Generator 
(d) Rectifier 


535 How power factor of a Circuit can by 
improved? 
(a) Using capacitors (b) Using chokes 
(c) Using resistors (0) Allof these 


536 A 100 Hz a.c. is flowing in a7 MH inductance, 
Whatis its reactance? . 


(2) 0.40 
(c) 79 


(b) 4.4.9 
(d) 449 


537 The reactance of 10 pF capacitance, when 
connected to a d.c. circuit is 


(a) zero 


(c) infinity (d) -1 


§38 A pure choke consumes 
(a) no power (b) maximum power 
(c) minimum power (d) average. power 


539 The value of power factor in an LCR seri 
circuit, at resonance is . k 
(a) zero {b) 0.5 
(c) unity (d) infinity 

540 The reactance offered by a coil in an ac. 
circuit is equal to 
(a) ob 
(2) o*L 


(b) 1/oL 
(d) oL/R 
541 With high frequencies, capacitive reactance 


(a) increases (b) decreases 
(c) ‘becomes double (d) becomes half 


542 An expression for capacitive reactance is 
(8) Xe = 1/200 (b) Xe = tlw 
(c) Xg = 12nf (d) Xg = V2nwC 


543 The highest value reached by the vollage or. . 


current in one cycle is its 
(8) top value (b) maximum value 
(c) average value (d) peak value 


(b) unity é 


a 


“546 


¢ value of voltage OF Current that exists 
54 be al any instant of time Measured ee 
ome reference point is its 


(a) peak value 
p) peak to peak value 
(0) instantaneous value ~ 
(d) average value 
ositive and ni " 
“ The sury ritlen as egative peak values 
(a) rms value 
(b) P-P value 
(0) peak value 
(d) instantaneous value 


An expression for impedance for R - L series 
circuit is 

(a) Z= (R + al) 
(v) 2= VIR)? + (ol) 


a 2-fR+(aef 
1 


(Ry? ar 


() 


2 


3° 


(d) Z= 


547 The fms value of altemmating current is always 
_ (a) infinity (b) unity 
(c) positive (d) negative 


548 The.basic circuit element is ad.c. circuitis * 
(a) an inductor (b) a resistor 
(c) a capacitor (d) abattery 


§49 Which current can pass through a capacitor’ 
continuously? 
(a) Alternating current 
(b) Direct current 
(c) Eddy current 
(d) Pulsating current 


550 The sum of the positive and negative peak 
values is known as 
(a) peak value 
(b) average value 
(c) instantaneous value 
(d) peak to peak value 


551 At low frequency, the value of resistance of 
certain capacitors is 
(a) small 
(c) moderate 


(b) large, | 
(d) unmersureable 
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$52 AL 
Copan ean cument trough 8 
{9} tae (b) zen 
(0) Tange (8) it 

553 The phase . 
amit cat temaere 
(0) S ee 

(3) 180" 
554 In which of 


less? owing, the loss of energy i 


(2) Drecteurent — (b) Aner: 
nating current 
(¢) Thermoetectricty (4) Protenacrety 


555 Ina L-COR series creut i 
circuits mimnperancs (08, ihe 


(a) RX, + X_ (0) R+ O%-Xe) 
(©) RP+ P= x2) (6) VR? xe? 


556 At series resonance i creut, 
needa Eon in LCR the 
(a) ohmic resistance 
(b) inductive reactance 
(Cc) capacitive reactance 
(d) inductive is 
pee aciatce minus capacitive 
557 The reactance of a coil changes directly with 
{a) the current of ac. 
(b)- the frequency of a.c. 
(c) the inductance 
(d) both (b) and (c) 


558 Which one of the following is not an 

advantage of a.c. over d.c.? 

(a) The ac. shows skin effect 

(b) Inac. a wide range of voltages is 
possible 2 

(c) Line losses in a.c. transmission lines are 
Negligible 

(d) In ac. the magnitude of current can be 
reduced by a choke 


559 Such an inductor col which does not 
consume energy and is often employed for 
controlling a.c. without consumption of energy 
is called 
(a) reactance 
(c) impedance 


(b) choke 
(d) diode. 


Scanned with CamScanner 


nysies Lecturer Guide 
ze Pre 568 In a R-L-C series circull, when the fre 


id’ to flow when phase 


ai 
560 Wattless current Is S T eurvent aed virtual 


angle between vidual 


voltage ts ; 
(a) 0 (b) 90: 
(c) 180° (4) 270° 


561 The combined effect of resistance and 


reactances in a.c. circuit 1s called 
(a) resistance (b) conductance 
(c) choke (d) impedance 


rms value of the applied 

mS ene a te wis value of resulting a.c. iS 
called 

(a) reluctance 

(c) reactance 


(b) impedance 
(d) resistance 


563 In any L=C-R circuit 
(a) current lags the applied voltage 
(b) current leads the applied voltage 
(c) current sometimes leads and sometimes 
lags the applied voltace 
(d) current remains in phase with vollage 


564 The power dissipation in @ pure inductive or 
capacitive circuit is : 
(a) maximum (b) minimum 
(c) zero (d) infinity 


565 A lag in power factor can be controlled by 

(a) inserting an inductance in parallel with 

circuit 

(b) inserting a resistance in parallel with 
circuit 

(c) inserting a condenser in parallel. with 
circuit - 

(8) inserting a resistance in series with circuit 


566 In the equation P = IV cos 0, cos 0 is known 


as 
(a) phase angle (b) limiting angle 
(c) phase (d) power factor . 


. 567 Power is transmitted from a power house on 
high a.c. voltage because 
(a) Jess power is wasted al high voltage 
(b) itis very difficult to generate power at low 
voltage 


(c) this is a sure'precaution against theft of 
transmission lines 


(d) the rate of transmission is faster at high 
voltage 


of ac. source is high, the circuit Is ‘Wengy 


(a) R-L circuit 
(b) R-C circuit 
(c) L-C circuit 
(d) R-Lor R-C 


569 The effective resistance offered by | 
resistance, capacitance and inductance In an 
ac. circuit is known as 
(a) impedance 
(c) capacitance 


(b) resistance 
(d) reactance 


570 When X¢ = X,, this condition is called 
(a) equality (b) balanced 
(c) resonance (d) equilibrium 


574 Ina purely inductive circuit, the current 
(a) lags behind the emf by 90° 
(b) leads the emf by 90° 
(c) is in phase with emf 
(d) may lag or lead the emf 


572 The circuit in which current and voltage are in 
phase, the power factor is 
(a) zero (b) unity 
(c) double (d) 4 times 


573: Susceptanc of a circuit is the reciprocal of 
(a) admittance (b) resistance 
(c) reactance (d) impedance 


574 The impedance of the circuit at resonance 


frequency is 
(a) minimum (b) maximum 
(c) zero (d) infinity 


575 The rms value of emf in a circuit is given bya 


factor of 
(a) 0.637 (b) 0.7 
(¢) 0.707 (d) 4.41 - 


576 In L-C parallel circuit, the capacitor draws a 


(a) lagging current 
(c) ‘lagging voltage 


(b) leading current 
(d) leading voltage 


577 In a series resonant circuit, the current at 
resonance is 


(a) maximum + (b) minimum 

(c) zero ° 

(d) sometimes maximum and sometimes 
minimum : 


> 


arallel resonant circuit,.at fesonance 
current IS maximum 
yoltage !S maximum 
: impedance Is minimum 
ce is zero 


578 In 


(0) impedan' 


ni-C parallel circuit, the coil draws a 
579 ny tagging current (b) leading current 
lagging voltage (d) leading voltage 


(0) 
en the frequency Of a.c. in L-C-R circuit is 
60 weased the impedance of L-C-R circuit 


(a) increases 

(b) decreases 

(c) remains unchanged 

(d) first decreases and then increases ~_ 


icture to be transmitted ~ mu 
at Te ed because in T.V. teansmiscion Syn 
waves are first changed into 
(a) sound waves 
(b) electric fluctuations 
(c) magnetic fluctuations 


(d) signals 


582 Inan electromagnetic wave 

(a) power is transmitted along the magnetic” 
field 

(b) power is transmitted along the electric 
field 

(c) power is equally transmitted along the 
electric and magnetic fields 

(d) power is transmitted in the direction 
perpendicular to both the fields , 


583 What for is a modulator circuit used? 
(a) To eliminate carrier waves 
(b) To superpose the radio frequency signal 
on the carrier waves 
(c) To transmit the signal 
(d) To create sound waves 


584 The effective resistance in an a.c. circuit is 
(2) an inductance 
(b) an impedance 
(c) @ mutual inductance 
(d) always zero 


585 Alternating current generator consists of a coil 
and a pair of 


(2) split rings 
(c) metal rings 


(b) slip rings 
(d) copper rings 


565 ecb and Magnet 
(neon Fadiaton ts emiteg 
the) by beddies at higher tem 
(0) only by nnas recnteres to 
nly by radio 
{C) only b: and TV antennas 


y bodies at 
it surroundings” temperatures than 


(6) by att bodies 


29 


587 rhe 3-6. circuit, the current 
2) is in phase with vot 
e 
(b) leads the voltage ™ 
(c) lags the Voltage 
(3d) any of these depending upen the 


Circumstances . 
588 The electiomagneti Waves propagated out in 
ion a antenna of a transmitter are 
(a) infrared waves (b) Ight waves 
(¢) radiowaves (8) X-rays 


589 The Process of combining low frequency 


Signals with high ft is 
cat f igh frequency radiowaves is 
(a) modulation (b) resonance 
(c) fluctuation (d) amplitude 


590 High frequency radiowave is called 
(a) fluctuative wave (b) carrier wave 
(c) matre wave (d) energetic wave 


591 As a result of modulation, the resultant wave 
is called 


(a) camer wave 

(b) modulated carrier wave 
(c) matterwave * 

(d) energetic carrier wave 


592 In modulation, low frequency signal is called 
(a) fluctuated signal (b) loaded signal 
(c) modulated signal (d) harmonic signal 


593 In a purely resistive circuit carrying ac. 
+ current, the 
(a) current and voltage are always in phase 
* (b) current lags the voltage by 1/4 cycle 
(c) voltage lags the current by 1/4 cycle 
(d) current leads the voltage by 12 cycle 


594 Ana.c. dynamo operates on the principle of 
(a) mutual induction 
(b) self induction 
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(c) electromagnetic induction 
(a) mechanical induction 
ure 
595 The instantaneous voltage across a Pp 
inductance 
(a) leads the current by 90° in phase 
; (b) lags the current by 90° 1 phase 
hase with the current : 
ett angle which 


(d) leads the current by a phase 
depends on the frequency 
596 Foranac circuit, the power factor ts 

(a) always les than one 

(b) aways greater (han one 
(c) always equal to one 

{d) absent 


597 A choke coil is a coil with 
(a) low inductance and low resistance 
(b) low inductance and high resistance 
(c) high inductance and low resistance 
(d) low inductance and negligible resistance 


598 The cosine of the phase angle between the 
, current and voltage in an a.c. circuit is called 
the 
(a) lead factor (b) lag factor 
(c) dissipation factor (d) power factor 


599 In electromagnetic waves, the electric and 
magnetic fields are 
(a) parallel to each other 
(b) perpendicular to each other = 
(c) antiparallel to each other 
(d) atan angle of 45° to each other 


600 In an electromagnetic wave, the strengths of 

electric and magnetic fields are in the form of 

(a) electric field constant, magnetic field 
varying 7 

(b) magnetic field constant, electric field 
varying : 

(c) both electric and magnetic fields are 
varying 

(d), both electric and magnetic fields are 
constant 


601 The process of mixing sound waves. with 
carner waves is known as 
(a) rectification: (b) amplification 
(c) modulation (d) demodulation 


602 The effective value of any g 
alternating current or vollage:is devin 


(a) 1h/2 times its maximum value 


(b) 3 times its maximum value 


(c) V2 times its maximum value 
(d) 3 times its maximum value 


603 There is a sinusoidal current in a resis 
What is the mean power dissipate ih tor, 
resistor? the 
(a) 1/2 (maximum current)? 

(b) 1/Y2 (maximum power) 
(c) 1/2 (maximum current)? 
(d) 1/2 (maximum power) 


604 When an ideal capacitor is connected acro: 
an.a.c. voltage supply of variable frequen, a) 
the current flowing Icy, 
{a) is in phase with the voltage of all 
frequencies . 

(b) leads the voltage with the phase 
independent of frequency 

(c) leads the voltage with a phase which 
depends on the frequency 

(d) lags the voltage with a phase independent 
of frequency 


605 A junction between p-type and n-type 
materials is called 
(a) amplifier 
(c) rectifier 


(b) transistor 
(d) diode 


606 A diode can be used as 
(a) amplifier (b) sectifier 
(c) oscillator (d) transistor 


607 A semiconductor diode conducts only when it 
is 
(a) not biased 
(b) zero-biased « 
(c) reverse biased 
(d) forward and biased 


608 If positive terminal of the battery is connected 
to n-type and negative terminal of the battery 
is connected to p-type, then the diode is 
(a) saturated (b) agate 
(c) forward biased  (d) revere biased 


609 een as 
a amplification —(b) filtration negate tema a esi materals ‘has 
() rectification (d) saturation (2) Conductors te L 
{c) Insutators ia Semiconductors 
ne process due to which current flows only . ¢ Covalent bonds 
610 guringaliernale half cycle Is known as 19 Select he one thats not 
a) filtration (b) saturation “ (a) P areal 
a (9) In 


c' half-wave rectification 
(d) full-wave tectification 
The circuit of full-wave rectification consists i 
(a) only one diode (b) two diodes 

(c) three diodes (d) four di 


611 


giz Hw the output voltage is not smooth but 
pulsating, then it can be made smooth by 
using a circuit known ast 
(a) filter (b) gate 
‘() shunt (a) fuse . 


43 In_ rectifiers, silicon junction diodes are 
preferred to germinimum type because 

(a) they are cheaper 

(b) they are durable 

(c) their much lower reverse current makes 
them more efficient 

(d) of their geometry 


614 When light-emitting diode is forward biased, it 
emits light of the colour 


(a) red (b) yellow 
(c) green” (d) all of these 
615 The advantage of LEDs over filament lamp is 
their ’ 
(a) small size 
(b) reliability 


(c) high operating speed * 
(d) all of the above 


616 A single silicon photovoltaic cell produces a 


voltage of the order of 
(a) 0.3V 
-(c) 09V 


(b) 0.6V 
- (d) 1.2V 


617 A single silicon photovoltaic cell produces a 


current of the order of 
(a) a few milliamperes 
(b) 107A 
(c) 107A 
(4) 10° 


620 In a halfway 
AC. component of oe en ns LE of the 
(2) less than dc vatue 
(b) greater than d.¢. value 
(c) equal to de. value 
() zero 


621 With increase in 
conductivity Of temperature. the electrical 
(a) increases 
(b) decreases 
(c) remains unaffected 
(d) firstincreases then decreases 


622 The most common trivalent impurities are 
(a) Boron, Indium 
(b) Arsenic, Indium 
(c) Arsenic, Antimony 
(d) Aluminium, Boron 


623 Which one is not a semiconductor? 


(a) GaAs (b) Ge 
(c) Se (d) In 
624 The typical value of forbidden energy gap in 
germinium is 
(a) 0.7eV (6) 1.0eV 
(c) 14eV (d) 10eV 
625 Which of the following semiconductor material 
has the highest forbidden energy gap? 
(a) Ge (b) Si 
(c) GaAs (¢) In 
626 The threshold voltage of Si is 
(a) 0.2V (b) 05V 
(c) 06V (@) 07V 
627 The range of conductivity for semiconductors 
is 


(2) 10°10 10° siemens emt 
(0) 10? to 10° siemens om" 
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1 
(c) 1010 10"! siemens cm ‘ 
(4) 107 12 107 siemens em 
628 Pure silicon has valence electrons 


(b) 2 
(a) 1 
(3 (4 


ighth_ most_ common element in the 


629 The e 
universe by mass IS 
(a) Ge (b) G 
(co) Si (0) As 


630 Pnotodiodes are used as 
(a) optical fibre receivers 
(b) automatic switching 
(c) logic exrcurts 
(d) all of the above 


631 If we use two diodes and a centre tapped 
transformer, we will get 
(a) a transistor 
(b) an amplifier 
(c) ahalf-wave rectifier 
() a full-wave rectifier 


632 A forward-biased p-n semiconductor diode is 


called 
(a) photodiode (b) photovoltaic cell 
(c) amplifier (d) light-emitted diode 


633 What for is a semi¢onductor diode used? 
(a) To convert d.c. toa.c. 
(b) To convert a.c. tod.c, 
(c) To increase voltage 
(d) To decrease voltage 


634 Since a diode permits the flow of current only 
in one direction, so it can be used as 


(a) an oscillator (b) a rectifier 
(c] aphoto detector (d) a transistor 


635 Which of the following is not an application of 
diodes? 


(a) Afiter 

{b) Bridge rectifier 
(| Halt-wave rectifier 
(d) Fullwave rectifier 


636 When f las is li junctic 
acie es 'S applied to a junction 


(2) increases the Potential barrier 
(b) decreases the Potential barrier 


Bes 


zero 
(d) reduces the minority carrier Current to 
zero ~ 


When a p-n junction is biased in the 
oy direction forwary 

(a) only holes on the p-type side are j 
into n-type side . 

(b) only electrons on the n-type side are 
injected 

(c) majority carriers on each side are injectag 

(d) no carriers move 


Njecteg 


638 Efficiency of a half-wave rectifier is 
(a) almost negligible 
(b) more than full-wave rectifier 
(c) less than ful-wave rectifier 
(d) equal to full-wave rectifier 


639 The thermionic current increases when 
(a) area of filamentis decreased 
(b) area of filamentis increased 
(c) temperature is decreased 
(d) work-function is increased 


640 Which of the following material could be Used 
for a high vacuum, high voltage tube? 
(a) Thoriated tungsten 
(b) Tungsten 
(d) Cesium 


(c) ‘Copper 


641 A vacuum diode conducts, when plate 
(a) is negative w.r.t. cathode 
(b) is positive w.rt. cathode 
(c) and cathode are at the same potential 
(d) resistance is less : 


642 Where is the velocity of electrons:maximum in’ 
a diode? 


(a) Near the cathode 
(b) Near the anode . 


(c) Inthe space in between the two 
electrodes 


(d) Itis same throughout the tube 


643 Why is an. oxide-coated filament used in . 


vacuum tube? 

(a) Ithas a longer life 

(b) It can withstand high 

-(c) It emits electrons at low temperature 
(d) It reduces the effect of Space charge 


equal numbers of majority and minority 
( carriers are crossing the junction 
(d) the numbers of holes that diffuse from 
.junction is equal fo the number of 
electrons that diffuse from n-junction 


wave rectifier, the rm: 
645 tt of the wave is Sve 
‘al more than d.c. value 
(b) less than d.c, value 
(0 same as that of d.c, 
(d) not detectable 


le of ac 


g In ‘a half-wave rectifier, the diode conducts, 

during . 

(a both halves of the input cycles 

(b) @ portion of the positive half of the input 
cycle 

(c) a portion of the negative half of the input 
cycle 

~  (d) one half of the iriput cycle 


647 Ina p-type material, there is an excess of 
(a) free electrons (b) holes 
(c) quarks (d) mesons 


648 A p-lype material is’ formed when a 
semiconductor is doped wilh 
(a) trivalent impurity 
(b) tetravalent impurity 


(d) a material having excess of free electrons 


1 
649 The current passing across a’p-n junction due 
to minority charge carriers is called 


, (a) reverse current (b) forward current 
(c) leakage current (d) both (a) and (b) 


650 A chargeless region which separates p-type 
and n-type semiconductors in a p-n junction is 
known as 
(a) polar region (b) null region 
(c) depletion region (d) neutral region 


651 At room temperature, the p.d. between the 
two-sides of depletion region for silican is of 


the order of 
-(a) 0.3V . (b+) OSV 
(c) 0.7V ~- (d) 09V 


oes ten por cate 
ory sy 
653 id sl atom is 
aa tri 
854 A gatium atomis 
(teen 0) Ste 


(¢) diode 


656 Amorphous solids are also called 

(2) enystaine sods (b) glassy sotds 

(C) superconductors (4) polymeric solids 
657 Which one of the 

shor tena a Rtowiog Solids exhibits only 

(a) Amorphous solids 

(b) Polymeric solids 

(c) Crystalline solids 

(d) Metals 


658 Artificial polymers are made by a chemical 
reaction known as 


(a) crystallization 
(c) polymenzation 


(b) electroplating 
() polarization 


659 A solid in which there is no regular 
arrangement of molecules 
(a) crystalline solids (b) amorphous solids 
(c) glassy solids (d)- polymeric solids 


660 A substance which has empty conduction 
band 
(a) insulator (b) conductor 
(c) semiconductor  (d) superconductor 


661 The doped semiconductor materials are called 
(a) pure semiconductors 
(b) poor semiconductors 
(c) superconductors 
(d) extrinsic semiconductors 
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which undergo plastic 


e 
662 Such substances kare Known as 


deformation until they bre 
(a) diatomic substances 
(b) monoatomic substances 
(c) ductile substances 
(d) battle substances 


Such substances which break just after the 
elastic limit 

(a) diatomic substances 

(b) monoatomic substances 

(c) ductile substances 

(d) britte substances 


66: 


a 


664 The matenals whose resistivity becomes zero 
below a certain temperature 
(a) semiconductors (b) superconductors 
(c) insulators (d) conductors 


A well known example of an intrinsic 
semiconductor is 
(a) germanium 
(c)_ aluminium 


66! 


a 


(b) phosphorous 
(d) cobalt 


666 A well known’ example of an extrinsic 
semiconductor is 
(a) silicon 
(c) cobalt 


(b) germanium 
(4) aluminium 


667 Aluminium, tin and lead become 
superconductors at very low temperature that 
are equal to 
(a) 1.18 K, 3.72 Kand 7.2K 
(b) 3.7K. 7.2K and 116 K 
(c) 2.5K, 4.6K and5.7K 
(d) 3.5K, 8.4K and 123K 


668 Superconductors are used in 
{a) fast computer chips 
{b) magnetic resonance imaging 
{c) magnetic levitation trains 
(d) all of the above 


669 Which of the following is an example of 
diamagnetic substances? 
(a) Nickel (b) Chromium 
(c) Antimony (d) Cobalt 


670 When impurities are added to metals; they 
(a) will decrease the elasticity 
(b) will increase the elasticity 


(c) willmat change the elasticity 
(d) willor will not change the elasticity 


Which one of the following 
ae ferromagnetic material? 

(a) Iron (b) Steel 

(c) Copper (d) Cobalt 


is not g 


672 Which one of the following has the maximum 
permeability? ‘ 
(a) Paramagnetic substances 
(b) Ferromagnetic substances 
(c) Diamagnetic subslances 
(d) Iron oxide 


673 The permeability of a diamagnetic material is 
(a) greater than unity 
(b) less than unity 
(c) equal to unity 
(d) zero 


674 Ina crystal lattice 
(a) atoms are arranged in an order way 
(b): atoms are arranged in a random way 
(c) holes are arranged in an order way 
(d) electrons are arranged in an order way - 


675 A material in which resultant 
moment is zero 
(a) diamagnetic 
(c) ferromagnetic 


(b) paramagnetic 
(d) anti-ferromagnetic 


676 Materials that experience a force from 
stronger to weaker regions of magnetic field 
are called 
(a) non-magnetic 

~ (c) ferromagnetic 


(b) paramagnetic 
(d) diamagnetic 


677 Lagging of magnetic flux density behind 
magnetic field is known as 
(a) permeability (b) susceptibility 
(c) hysteresis (d) uncertainty 


678 Smeotre application of the semiconductor 
_ isthe ‘i 
(a) vacuum tube 
(b) fluorescent tube 
(c) copper oxide rectifier 
| (A) battery 
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In this section, you will eam about: 


1 
2. 
3. 
4. 
5. 
6 
7. 
8 
9 


SECTION G 
MODERN PHYSICS 


- , The Photoelectric Effect, Wave — Particles Duality 


The Structure of the Atom, Energy Levels 
X-rays 

The Electron 

The Nucleus 

Radioactivity 

Nuclear Stability, Fission and Fusion 
Detectors of Radiation 

Electronics 


————— 
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f relativity i ' 

i Fe ea peal pieromens, gin with the way in which observers who are in a state of relative 
motion vjerating {ames of referenc ‘Th Special theory of relativity treats problems involving inertial or 

orate acceleration w.r.t. one sree he ope | Gee which treals problems involving frames of, 
rele! : f : al theory of ivi ee oe A 
ig based UPON two postulates, which can be stated as flows reipttoy was pragentad ty Esaki asad 


spEC 


Einstein's Postulates | 
The laws of physics remain invariant in all inertial frames of reference 


The speed of light in vacuum remains same in all inertial frames of reference. Moreover, it is 


independent of motion of the source. The speed of light in free space is denoted by, which is 


equal to 3 x 10°ms". 


Einstein's 2nd Postulate Implies that it is impossible for an inertial observer to travel at c. 


iB 
2. 


Gallilean Transformation 


If S and S’ be two frames of reference with s' moving with a 
velocity ‘v' along positive x-direction with respect to S then coordinate 
of an event (x, y, 2, t) in a frame are related to the coordinates 
(x, y'.z/, ') of the same event in S' frame as 


x'=x-viy=y,z=z,tet 
These transformations violate both the postulates of special 
theory of relativity. : 


Relativity of Simultaneity 


Whether or not two events at different x-axis locations are Bard 
ig. 7. 


simultaneous depends on the state of motion of the observer. That is, 
time interval between two events may be different in different frames of reference. Proper time is the time 


interval between two events that occur at the same point. 


Lorentz Transformation 


x-vt 
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Length Contraction 


where L, is original length. 


Mass Variation 


where m, is rest mass. 


Time Dilation 
t 
=, 
ae ¥ 
z : 
It means that a moving clock appears to run slow. The time interval '' appears to be lengtheneg 
or squeezed. 


Relative Velocity 
u-v 
Vet =—— 


uv 
Ai 
a 


KE. =mc?-m,c* 


=m,c* u ] 
“IT 
Relativistic momentum 
p=nv= mv.” 
“2 


Relativistic force 
op 
Feat 


4 oy 

(F and v act along the same line). 

Relation between momentum and total energy 
amc! + p2c? 


Doppler effect 


Pe 
t=\ferv'o 


i Meco Pres 234 
source IS preceding. : 
Ih 


wer ( ty 1 
v ‘Qe 
1 
a 
ctv 
ss f= Je f.. when the SOUICE Is approaching 


v's extremely small, then 


+ Atv 
TT ¢ 

Cerenkov radiation travels with speed > ¢, Tachyons are 
with 8 speed ? & 
gohr's Theory and Atomic Physics 
concepts and Equation 
Thomson's Model 
Thomson in 1898 stated that: 
anatom as a whole is neutral, i.e., positive and negative charges seca 


(a) Z 
the positive charge and the whole mass is distributed uniformty 
(0) gmbedded like cherries in the cake. Therefore, this mode is also pt ae and electrons are 


it cannot explain a-particle scattering and spectrum of an atom. 
In 1903, Leonard suggested that atom is made up of tiny particles carrying negatve and p 


arges. These are termed as electrons and protons. Leonard, howe er, rot z 
ots does not eject positively charged particles. Could not expiain why heating of 


hypothetical partcles assumed to travel 


Oe 


Rutherford'’s Mode! be 


_ Rutherford conducted a-particle scattering experiment. On the basis of which he proposed a 
model of an atom. 
(a) The whole positive charge and whole mass of the atom is concentrated in a very small region 


* called “nucleus”. The size of the nucleus is ~ 10-'S m or 4 fm. 


(b) The electrons revolve around the nucleus in circular orbits. The size of an atom is ~ 10°! m. 
+ There exists a large empty space around the nucleus. 


(c) Atoms are electrically neutral. 
Distance of closest approach: . 


es 2Ze? 
* Gre (KE) 


Impact parameter 
Ze” cot $ 
TE (KE) ° 
The number of particles scattered through an angle ‘0'is given by 


b 
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2 


NQ)<—79)0 02 
sin’ (3) (KEY een 
ang electrons do not lose energy and ultim, 
why the revolving el ed al 
A Wis tole I or Dat, Le. Y stability of atom could not be explained with this model *Y 
fall into the nuc! 


Bohr’s Model 


own. 
When Bohr proposed his model hydrogen spectrum was known: 


was also known. By certain assumptions, called Bohr's postulates, he could manage to explain Hydrogen 
spectrum. : 
(a) Electrons move around the nu 
(b) The orbits are stable called stationary or 
angular momentum is! uantized; i.e., mvr= 


h 
nee 


icleus in circular orbits. ; ’ 
bits. They have special values of their radii such that 
nh, where , 


an electron makes a transition form higher to lower level as shown in 


( is hen y 1 
ae agua pease bsorbed when an electron jumps from lower to higher orbit as shown in 


Fig. 7.2(a) and energy is a 
Fig. (b). 
emission Ey 


Ey 


hf= EF, Absorption 


Emission 


Ej Electron 
(a) (b) 


Fig.7.2 Emission - absorption of radiation 


E, 


The centripetal force is equal to the electrostatic force. 
Radius of nth orbit = 


n?egh? 


~ xmZe? 


Bohr radius (1st orbit or H atom) 
qh? 
“= = 0.53AP 
ame’ 


t= f, for hydrogen 


* 2, 
nr 
and of, “Z_ for hydrogen like atoms, 


Orbital speed 


energy of nth orbit ‘ E 


Total angular momentum of an electron i 
um. These two angular momentum are Separately quantized Momentum and radial angular 


s the resultant of orbital 
moment 
ge-Brogile Theory 
A standing wave on a string transmits no energy, 

ave fitted in a circle in one of the Bohr orbits FB Taste 

circumference is.an integral multiple of de-Brogile wavelength 
h = 2 whi . 

since 4 = mv thus, mvr = > which matches with Bohr's qua 
wave character of electrons is important in atomic structure, _ 


. think of an electron as a , 
Mec Orbs are possible hota 

: with the electron, ie., 2sr = ni 
intization theory and suggests Sy that 


of electron in the nth orbit 


_ 2nZe* 
Vn * xegnh 


velocity 


SIN Fa 
alo 


=22%10°2ms"- 


2ne* 1 ; . 
a= ech Ta" which is called fine structure constant. 


Angular frequency of electron 
ox 8x2Z%e4m 
(ney We $ 


_ 4.159 x 10° 2? 
= = 5 s 


Electric’ current due to electron motion In nth orbit : 
4nze5m — 


a= mh (axe,) 


2 
= 1oRz a 
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juction produced In the nth 


_ Hola 

Ba = 2h, 
- entze*m? 
© whi (azeq) 


Magnetic Ind! 


3 
= 12582 Telsa 
n 


Magnetic moment produced In the nth orbit 


enn _ ehn 
=m ~ 4am 
29.26 x 10%n Am* 


=n Bohr Magneton 


K.E. of-electron 


P.E. of electron 


Binding energy of electron 
=BE. 
=KE.+P.E. 


_te*z? 
© Bre gly 


Zz 
=- 13.6 eV 
we 
lonization potential 
E, 
Sr 13.6 2 vat 


Rydberg constant 


R, = 1.09737 x 10” m> 
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orbit 


jon 


yao? 
xclt? — 


Hl 
tis 


Energy 


quation 


af Py ey ay Zep 
aaém axe a we aE 


genrooiner : 


‘or 
is tel oF continuum, or it Is relieved fom tnd 20 
the 


the minimum energy required for an ey 
ECON to jum 
loa 


= ey 


mn) teins ass 
jon 
zal «¢ the minimum energy required f zs 


that i 
Mucins" ® SON sate ant reaches 


higher energy state 


- of finding a particle within a given Volume dV is 


= |Y (r, dV 
= [P(x y, 2, NP av 


P(r) = 1H(r, 1) is called Probability distribution functig 
mn. 


14 -20 
Pnes 7 67", where tg is Bohe radius 
3 ’ 


2m ‘ 
2 + - =Ois tir 
vy 7 (E - u) Y= Dis time independent ‘Schrodinger equation where 


oy 


Quantum Numbers 


Principal quantum number (n), where n = 1, 2, 3, 


Orbital Quantum Number (1) 


nS) aa 


2 
_h? 2 is ti 
ae Vy +u wis time dependent Schrodinger equation. 


qian describes major shell. 


|=0 ton - 1 and represents number of subshells |=0 +s (shaprt); 


~ p(principal); o 
— d (diffused); 
|= 3 — (fundamental), etc. 


Magnetic Quantum Number (m) 


Its value varies from -I to +l. That is, it gives total number of slates 21 + 1. For example, ! = 1 
means m = —1, -, 1 gives a clue that there will be 3 p-orbitals. # a 


Spin Quantum Number (s) 
Ithas two possible values 


s=+gorzf 


Total Angular Momentum 


J= 7+ ¥ and varies from -J to +J orj=!+5 


J= |l-s| if the subshell is less than 


half-filled j = |I + s| for remaining cases. 
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antum number equal. It describes Ina 


= u ' 
occupy oe ie ea favours diamagnelism as the law of nature they 
le S| 4) , 


Paull's Exclusion Principle 


No two elect! 
electron must be onen' 


rons can occ 
ted in opposit 


Fermions 


The 
Electrons, neutrons, proton: 


which follow Pauls exclusion principle or Fermi-Dirac sar an 
nies 3 
article: 5 etc. are Ferminors: They have spin (2n + 1) 4 or hag 
“Fermions” 


multiple of h 


Bosons 


The pat 
where ‘n' is an integer. 


statistics are called “Bosons". Bosons hay; 


f es 
s excitons, cooper pair etc. are Bosons. PIN ty 


i Einstein 
ticles which follow Bose Eins! 
Photons, Gravitons, Phonon’ 


X-Rays ; ss 
Roentgen in 1895 discovered X-ray. X-ray IS On EM radiation whose energy is greater 


lei Xray lies between uv and y-fays, The wa 
d less than y-rays i.e. In EM spectrum ¢ vei 
eee eH fa ‘order of 0.1 A® to 100 A®. The energy range of X-rays is 100 eV to 103 ev, Math, 


Moseley's Law 

i= a(Z-b), where 
Thus, according to Moseley’s law, the basic properties of elements and their Place in Periogig 
pends on their atomic numbers and not on atomic weights. : 


Lau's spot and Bragg’s law confirm X-ray diffraction. Brgagg's Law 2d sin0=n2is used to stuy 


crystallography. 5 
The reverse phenomena of X-ray is photoelectric effect. 


“Fis frequency and Z is atomic number, ‘a’ and 'b’ are Constant. 


table de; 


Stefan's Law ‘ “ 
. It states that the total power emitted as thermal radiation depends on the fourth power of the 
temperature in kelvins. The parameter ‘o' is the Stefan-Boltzmann constant and 'e' is the emissivity of the 
surface of area A. 


‘P=oAET! 
0 = 5.669 x 10° Wm? k* 


. According to the Wien displacement law, as the temperature of blackbody increases the 
radiation intensity increases and the peak of the distribution shifts to shorter wavelengths. ; 


Discrete energy values of an atomic oscillator are determined by a quantum number, n. Each 
discrete energy value corresponds to a quantum stale. 


E, =nhf 
(n=4,2,3,...) 


The energy of a quantum or photon corresponds to the energy difference between initial and 
final suena States. An oscillator emits or absorbs energy only when there is a transition between 
quantum states. oe 


E=hf 
Plank’s constant is a fundamental constant of nature. 


h=6626x 10 “Us 4 


he maximum kinetic energy of an 
1g, which Is typically a few eV, 
tal, 


ne KE max = ht 


oj 


"et hototecuon depend 
on 


he cutoff wavelength (and conesponq. 


of a specific surface; for wavelengths, rea ai hel 
», 


ion 
junctio' es 


he 
de= . 
he = 1240 eV.nm 
The Compton shift is the change in 
X-ray makes an angle ‘8’ with the pd of 


d 
scaecon ig himgc = 0.00243 nm, 


an 
eran Rea 


ah 
4 ow 
Phase speed refers to the speed of a Single wave crest in a wave 
ie Packet, 
Ypnase ~ K 
. Group speed refers to the ‘speed of the packet (envelope) or group of 
_do 
9 = Ok 
The Helsenberg uncertainty principle can be stated in two forms: 
ha Simultaneous measurements of position and momentum with Tespective uncertainties Ax and 
AP ye ae 
4 h 
Axdp, 25 


2. Simultaneous measurements of energy and lifetime with uncertainties AE and at 
seats! 


Pions are in three varieties corresponding to three charge states: z. x” and 1°, Pions are very 
unstable; the equations show example decays for each type. 


x’ xo t+e’+Ve 
wopty 
royty 


Muons are, in two varieties: > and y” ( 


the antiparticle). Example decay process are shown 
below. . 


ue" +Ve+¥, 
He +y, + Ve 
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Hubble's Law d its distance R from the Earth 


It states a linear 
The constant H is called \ 


v=Hr 


relationship between the velocity of 2 galaxy an 


he “Hubble constant . 


H-i7.10%ms" ly 
¢ a composed of field partic! 
ractions of the matter particles. 


es and matter particles. The exchange 
of 
We model the univers 
field particles mediates the inte! 
Gluons are the partcles for the strong force. 


: Photons are exchanged by charged particles In electromagnetic interactions. 


. w’, Wand Z particles mediate the weak force. 
. Gravitons are hypothetical quantum particles of the gravitational field. . 
wo broad classifications: 7 


The matter particles fall into \ 
Hadrons are particles that interact via all fundamental forces. They are composed of quarks, 


Types of hadrons: 
. Mesons have spin quantum number 0 or 1. 
1.3 
. Baryons have spin quantum number 5 Or > oy . 


Leptons (€, W. T. Ver Ys Me and their antiparticles) interact by the weak interaction, the 
electromagnetic interaction (if charged). and (presumably) the gravitational interaction, but not by the 
strong force. ; : 

. All leptons have spin quantum number 5 . 

All particles have a corresponding antiparticle. A particle and its antiparticle have the same mass 
and spin, and have opposites of all other “charges* (electric charge, baryon number, strangeness, etc,), 
For a particle composed of quarks, its antiparticle is composed of the corresponding antiquarks. There 
are a few neutral mesons which are their own antiparticle. 

Conservation laws for elementary particles 


Relativistic total energy is conserved in all reactions, but an apparent fluctuation in energy 
AE can occur in the creation of a virtual particle provided that the particle exists for a time no longer than 
At= W2SE. ' o 

Electric charge (a scalar quantity) is conserved in all reactions. s 


Linear momentum and angular momentum (vector quantities) are conserved in all reactions. 


Baryon number is conserved whenever a collision or decay occurs. The sum of baryon numbers 
eee the process must equal the sum following the process as illustrated in the example reaction given 
low. 


Example reaction showing conservation of baryon number: 
ptn—+ptpt+n+p 
(141=14141-4) 


Electron lepton number is conserved whenever a reaction o1 8 
decay occurs. The sum of the 
electron lepton numbers before the process must equal the sum foilowing the process, See the example 


feaction to the right. 
Example reaction showing conservation of electron lepton number: : 


Napte ty, 
Pp le ’ 


(0=0+1-1) 


| 


4 


of antum numbers for strangeness, Ved quan 
i integ os properties are conserved in inter am vine: . 
Y eas could Marthe seh erection Thess wants the stiong form tt 2° assiored ty 
peer padrons o - Umbers ate acer, ot receszaniy ig 
rote yarks and antiquarks (of six possible types in te quark 

a d Se eon eer raion) P38 up barons ang 

gent and. each me: nd one entiquark Quarks. Each baryon Masons, the 
quarks s Contains three 


wc jnale nuclear specy having specific Value of N andz. 
= 1.672622 x 10° jg 

= 1.007276 u 

= 928.2732 MeVc2 


Mass of Proton Mp 


tron Mm, = 1.674927 x 10°27 kg 
='1.008665 u 
= 9295696 MeVc# 


Mass of neu! 


" Mass of electron Mm, = 9.10928 x 10° kg 


= 0,00054858 u 
= 510.99 KeVc? 
where 1amu = du 
= ( 3 of carbon ) 
' = 1.66053873 x 10°?” kg , 


Isotopes 
Nuclides having same atomic number (2) but different number of neutrons N or different mass 

rumber A are termed as “isotopes”. For example, ¢C, ¢'C: j7C. 3/Cl and JH, qH, 7H are isotopes of 

carbon, chlorine and hydrogen respectively. 


Isotones 

The nuclides having same number of neutrons (N) are called “isotones’. They' have different Z or 
A Examples of isotones are 3H, 4H, ic, 6G, . 
\sobars ie 


The nuclides having same mass number A but different atomic numbers Z are call 


For instance, 4c, 14n: “ar, 49ca. Neutrons and protons together are called nucleons. 


lied *isobars*. 


Nuclear Radius 


1-15 my and has been determined experimentally. 
have the same nuclear 


R=R,Al? where Ry = 1.1 fm= 1.1 «10 


: if nuclei 
ane that nuclear density is independent of mass number, i.e. all 
ly. : 


; td 
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u spin partic es. They.can have Spin 


Iron are 215° 
Nuclear spin like electrons, protons and neulror are 


half multiple of h. The magnitude of spin é| 
T(1 
s = f3(2+*) 
= VS(S + 1) 
= 34h 


's oxclusi incinls. Heri 
They follow Fermi-Dirac statistics 01, bill's ¢ retion princi ap 
Like electronic magnetic mements the 1 Pity ea i 
Magneton in atoms is nuclear Magnetea (\ ie IS, 


en is: 


um of af 


Aguila! mene 


en 


Nuclear Magneton Hy, “am, 


5.05073» i077 ST" 

=3,18248 > 10 Fev TT. 
The Z-component of the spin magnetic noment of the graton litszlprcton = 2-7928 jp 
The neutron has a corresponding magniude Itigzlneutrons = 1-9130H, 


Magnetic moment of proton and neutron is supposed to come from quarks. Protons 2nd neutrons 
are not fundamental particles but are made of quarks. Resonant signal can flip proton spin. Spin 
experiments ere called Nuclear Magnetic Resonance (MR). An elavoration of this basic idea leads to 
Magnetic Resonance Imaging (MRI). 


Nuclear Force : r 

The force that binds protons and neutrons iegether in the nucleus, despite the electrical repulsion 
of protons is called nuclear force. This is an example of the strong interaction and is termed as “Nuclear 
force’. Some of he characteristics of nuclear force are : 


1B It does not depend on charge. Binding is 2qual for proton and neutron. 

2. Itis short range force extending upto 10 fr at tne most. 

3 Nuclear force is 50 m — 60 times strong than electromagnetic force. = 

4 Binding force favour binding cf pairs of cyolons and neutrons of opposite sin and pairs ‘of pairs, 


that is, a pair of proton and a pair of neution, each pair having opposite spins. Hence, a-particle 
is an extremely stable nucleus. 


Heisenberg in 1932 proposed exchange force theory. Yukewa extended this theory and found 


even mass of n-mesons. According to this theory proton does not remain preton forever and neutron does’ 
Not remain neutron for ever. They go on changing. For instance: 


1 1 


ole onens ypeepnts: 
1 ot ae 
ineppen® 2p 


ole - 
where n°, n° and x” are m-mesons having mass = 270 me. Later on, x-mesons were confirmed in 


cosmic rays. The heavy nuclides require mi A 
h 1 lore neutrons so that couk sit ced. Shel 
Model and liquid drop model feptesent the structure of nucleus. Ree 


Es is defined as: 


Eg _ (274 Nm, om 
“(Se ge 


Mas’ ‘i umber of es 
Abe the mass number of a nucleus. Let ts.ratom 
38s of nuclide in amu then excess mass anes Unis) be the mass of neutral atom, 
e eutral 
Excess 23s = (Mu- Au) =(M— 3 Sin Mey 62 


(M-A)A 


tne nuclides having number of protons cr 
eutrons 2, 8, 20, 28, 50, 82 cr 126 are 
table. Nuclides with 126 have not been 


IY i 
Board in nature. There are nuclides in which 2 and N 


are magic nuMbErS including jie, fo, ca, Bea 


number © 


Only four odd-odd nuclides are known to be 
stable 2H, $Li, 2°8 and 7'N. The absence of other add- 
odd nuclides show the influence of pairing. 

The figure given below shows an approximete 
binding energy curve. Spikes show extra stable nuclices, 


Nuclides with binding energy > 7.6 MeV per nucleon are : 
stable. . 0 1 1 HA 


Fig. 7.3. Binding energy per nucieon vs. 
mass number 


Binding energy per nucleon 
Pa aoa sienn ae ere) 


Radioactive Decay 


Stable nuclides have definite atomic number and 
number of neutrons. Unstable nuclides decay by a or B emission. When the recoiling nucleus gets de- 
excited y-rays are also produced. 


a-Rays 
A stream of a-particles coming out of a radioactive source is called “a-rays*. 
a-Decay 7 
“ ‘ ir decreases by 2 
Germow theory based’on tunneling explains a-decay. In a-decay proton number aughier 


le Se: . dif led “ds 
ae ass number decreases by 4. The residual nucleus is, thus, different and Is cal 
fucleus”. 


Conditions for a-Decay 


Mass number A > 210 and} 16. 


—— 
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Three Types of B-Decays 


(a) (V (or electron emission) z 

(b) fi" (positron emission) and, sf 

(c) K-electron capture. a , 5 
f-decay kept scientist puzzled for about 20 years. We 3 = onan 

consider radioactivity as a collision process Momentum could not =, a 

be conserved as emitted fi-particles*have different energies as ” E, 

}-emission as 
illustrated in figure. It was then suggested, consider | _ Fig. 7.4 Ener : 
a two particle emission The second particle was soon detected as ig. 7.4 pene bution of 


neutrino (v) Neutrino is a fermion as it has spin quantum number 


: th Itis a massless particle or has ret mass zero. 
To understand f-emission we must have an idea of conservation rules, 


- Conservation Rules 


1 Momentum is conserved. 
Mass number is conserved. 

3 Charge number is conserved. 

4 Particle number is conserved. 

5. Panity is conserved. 


Particles and Antiparticles f : 
It is believed that particles live in positive sea and antiparticles 4 
live in negative sea separated by 2m,c” where m, is rest mass of the 
particle. See the figure: 
When particle and antiparticle unite, an energy = 2 me? is 
produced. It is believed that each particle has its antiparticle. For 2 


example, when electron and positron unite, 7-rays of energy 1.02 MeV 
is produced and the process is called “Pair annihilation”. 


e+ @ oy (E, = 1.02 MeV) 
electron positron rays f 


Each particle is assigned a particle number +1 and each antiparticle is assigned particle number -1, 


Negative sea (antipartcles 


Fig. 7.5 Particle/Antipanicles 
Mlustration 


B-Decay 


px z+ Ave Spee . : : 


Antineutrino (v0) is assumed to be emitted during p decay to conserve particle number. 
A=At+1-1 
Note that daughter nucleus has alomic number one larger th: n i 
a t nucleus while mass 
number A remains unchanged. It is assumed that a neutron i : faut doce 
f in the nucleu n by the 
following process to facilitate B-emission: . peeves eae 
1 1 0 = 
o"— pt Bt D 
antinutrino 
Remember that electrons emitted from nucleus are called “f-particles*. 


changed: itis assumed that a proton changes 
“wv : 


: resulting daughter nuclide will have atomic number one less 


Condition for f-decay to occur > Veto 2 i Modem, 
Or 
note that positron is an antipatce of . 2° 18 er high 2nuieg 
‘ A 0 Men. (bestren) emission 
X— 741% +48 + y | 
z Positron nutring i 
see carefully that during °- emission Charge number 
eer 


83828 by 1 ang 
‘oa neutron in post umber remaing 


OFder to achieve 
N . 1.6 for heavy nuclides. . J? 1 for ight nucies 
oz 
4 0 
tp —_— 0” + +4° sd v 
positron nutrino 
N * . 
Conditions for p*- decay > < 1 0F 1.6 forlight and 
a NAW fuchdes respectively | 


K-Electron Capture’ 


If electron from K-shell is captured by the nuctide, the : 
i INE Process is called K-election capture. The 


than the parent tke B°- emission The only 


difference in p+ emission and K-electron capture is that in later case X-ray is emi (atomic ‘ 
emitted (atomic process) © - 


while in f*- emission y-rays is emitted (nuclear process) 


aX Se > AY + ov (+Xray) 
K-electron nutrino ‘ 
‘ capture : 


yemission e 


The daughter nucleus after a-decay or after [- or fp” decay gets excited It de-excites attera =, 
fraction of second and emits y-rays. Neither mass number nor atomic number changes during y-emission. 
In naturally occurring radioactive substances y-emission follow a- or f-emission. 


However, artificial radioactive samples can decay only by y-emission also. 


Law of Radioactivity 


oN -AN where 2 is decay constant or disintegration constant. | 


at 
N u ' NO) 
dN 

f, NE rdt x | 

o  N =Noe™* wa 
Figure shows how number of nuclides left undscayed 

4 | a 
vary with time, The quantity aN gives the number of decay per is = 


Second and is called “activity”. Thus 7 Fig. 7.6 Radioactive decay process 


-dN | 
“a 7N : | 


= A(Activity) | 


_ 
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and A=Ae™ 


The SI unit of activity is Beequere! (Bq). 1 89 
activity are curie and | utherford 


4 curie (Ci) = 37 « 10° dps 


= 1 dps (decay per second). The practical unit of 


6 
R) = 10° dps 
Tuners 0) lied “specific activity’, a, B-. y-neutrons and X-rays break molecular 


izing radiations is used for them. They can destray tissue cells, 


Activity per unit mass is cal 
ion of the components in bone marrow that produce req 


bonds and create ions, hence, the term joni ' 
cause alteration in genetic material and destructi 
blood cells (RBCs) 


Radiation Dose é : 
SI unit of absorbed does is Joule per kilogram and is called Gray (Gy). 


4 Gy = 1. kg" Another unit is rad = 0.01 J kg 19,01 Gy 

cause different effects. Therefore, relative biological 
(QF) of each specific tadiation is defined by a numerical 
.d to have an RBE unity. SI unit of biological equivalent 


Equal amounts of different radiation 
effectiveness (RBE), also called quality factor 
factors. X-rays with 200 keV of energy are define 
dose is called sievert (Sv). 


1 Sv = (RBE) x [absorbed dose (Gy)] 


The permitted dose is 50 1 Sv per annum. 
A dose of 5 Sv or more causes a death in few days. Another common unit is roentgen equivalent 
for Man (rem), 1 rem = 0.1 Sv. 


Haltife ty = 252°, The time in which activity reduces to the half the present value is called halt 
life. . 


Average life t,, = ts 1,44 tip 


Critical Mass 
The minimum mass of fissionable material required to carry out fission reaction is called critical 
mass. Itis 10 kg for 6, 


Critical Reaction 

One neutron per reaction used to carry out further chain reaction while other neutrons are 
absorbed. Moderator slows down the neutrons. 
Slow or Thermal Neutrons 


Neutrons having. energy of the order of:room temperature (0.02 eV) are termed as “slow or 


thermal neutrons". The normal nuclear reactor use 7°Sy or 7°5Y while breeder reactors use 2°°U and 
Produce nuclear fuel which is more efficient than consumed. i} 


Bus fp BL ap LE Bipu 


Since Pu is 4.5 times more efficient than 2°5y, Thus, a breeder ri i 
i: . , reactor covi e ible 
‘material to a one which is rather more efficient. . : ents a non-fissional 


Ba 


ned uranium 
ic 


veasing the proportion of 2354 tory its na 
Ine! 


pat ae tural 
ing using p” centrifuge is termeg Value of 0 75, ms 
sae Soe neutrons. 8S enriched uran; M% or 


ns Leen 
ep jeptons dd not show strong interaction, The 
\e 
Th Wclude 6 parties and her ars 


sand their neutrons y, and ¥,, m 3 
yon: sitron o fe ¥ens and thei netics, tay ang 
lee! Hardons are the strong interacting particles, ther nevtringg 


Each hardon has 
hardons: mesons and baryons, Baryons i ts ang, 
teases made from quarks. clude nucteons and ce. There are to 
ron 


auarlé rks are of 6 types, U, d, S,c, b and Figure iliustates how 
qual hardons are made'win 


7 gunction : — 
n p- and n-type semiconductors of the same material, 
ner oF. 1-YPE is grown on p-type, then such a device iscaled"pjeen Of Stee bath of 2 a het 
toe Nction or semiconductor .. 
tential Barrier and Depletion Region 
Po ‘ . 
ue to charge density gradient, electrons from n-type move towa ram 
are socented by acceptor impurity atoms present there. Similarty, peed ad Close the jencton 
be present close to the junction forming a fictitious battery Vg oF potential barrier V, Potential bane 
ord depletion region are illustrated in figure (a) ang figure (b). B 
lonized 


Acceptors 
(statiqnery) 


Depletion region 
@) 


Fig. 7.7 (a) p-n junction (b) Energy band diagram of a p-n junction 


; Depletion region is the region close to the junction devoid of ariers due to migration of charge 
carriers (electrons and holes and acceptance by acceptor and donor impurity atoms). 


Forward Biasing ; ; 
__ lf positive terminal of an external battery is connected to p-type and its negative terra vated 
of the p-n junction, then such a biasing is called ‘forward biasing’. Forward biasing wie layste 
barrier and hence, depletion region width decreases. The current is due lo majority carriers. 
(a). Current is quite large when applied, with forward voltage > Vg or V,- 
a by 
Depletion layer Bs pee 


width decreases Bi 
lk . 
‘is (b) Reverse biasing ; 


(a) Forward biasing c 
Fig. 7.8 Biasing ‘of p-n junction 
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midst Forward current dic 
to majority carriers 


| [sis reverse 


saturation current (Forward bias) 


ry 
Current duc (0 
minority carriers 

(Reverse bias) 


Fig. 79 Characteristics of p-n junction 


Reverse Biasing ” 

If positive terminal of external battery is connected to n-type and negative terminal to P-type as 
shown in Fig 7.6 (b), then such a biasing is called “reverse biasing or back biasing”. It increases the 
barer potential and hence, depletion region width, Extremely low current due to minority carrier flows, 
The current 1s nearly constant and 1s termed as “reverse saturation current. It is clear from characteristic 
curve as shown in Fig 7.9, then p-n junction acts very closely like a valve. . 


Rectifier 


It converts AC to unidirectional pulsating output. In other wards, it converts AC to OC. 


Rectifiers are of Two Types 
(a) Hall-Wave Rectifier 
(b) Full-Wave Rectifier ‘ é 


TT (39/22T 
- (b) 
Its input/output characteristics 


Fig. 7.10 


(a) 
Half wave rectifier 


Half-Wave Rectifier 
Figure (a) illustrates half-wave rectifier and figure (b) shows the input/output characteristics. 


Ina Half-wave Rectifier 


Vo2 V2 Vp sin oto <t< 
Vor 05 <t<T 

Y, 
Vou (de) = 


Vy 
Vout (fms) = F 


Ripple factor 


= 40.6% - 
Frequency of output signal = Frequency of input signal 
Full-wave rectifier gives output in both 


shown ing! 
ei D, 


Ds A "y 
(@) 
Full-wave rectifier 
using centre tapped : (b) q 
transformer Bridge rectifier T a 31227 


Fig. 7M 
Note that a full-wave rectifier can be made using a centre-tapped transformer or a bridge rectifer. 


For a Full-wave Rectifier 


Vo =V,=Vp sin ut 
3. P ox<tey . 
Vo=- Vp sin ot 
T 
zeteT 


Vp 
Vout (DC) = =-- 


Vp 
Vout (rms) = 73 
Ripple factor 
Vac 
y= 7 = 048 
"Voc 


Rectification efficiency 
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Poc 
n= poe x 100= 81.2% 


Frequency of output signal = 2 Frequency of Input signal. Figure (¢) oF the characteristics 
Mentioned suggest we shall prefer a full-wave rectifier. : {tage (PIV) half th 

Bridge Rectifier is preferred as the diodes used shall have peak inverse bie al of 
the value needed in full wave rectifier, made using centre tapped transformer. 


Negative Resistance 


See Fig.7.12 IN the region AB 


i 
leg : 
This region is termed as “negative resistance region’. The devices which show negative 
resistance are: 
(a) Tunnel diode l 
(b) Tetrode (vacuum tube) 
(c) Thyristors 
Photodiodes are operated in reverse bias. If frequency of incident 
radiation is such that h f 2 Ep. then conductivity will increase as electrons 


from valence band jump to conduction band creating conduction electrons 
(in CB) and holes (in V.B.) 


Negative resistance 
‘A region 


: a 
Thus, if i 
Us, I Fig. 7.12 Negative 
hfe, resistance Illustration 
he | he fe acai 
or 7s B conductivity will increase. 


LED (Light Emitting Diode) 


‘ 4 NG i aay ; . 
If the diode is forward biased and band gap Ey is such that A = 5 lies in visible region for a 


transition of electron form conduction band to valence band then light will be emitted. The band gap 5 of 
2 or Si does not warrant visible light emission. Therefore, GAIAS, GaSIAs. GalnP, GaAIP, InP etc. are 


used to make LEDs which emit light in visible region. By varying % contents band gap E, in such t 


compounds can be varied. 


Transistor 


Transistor is basically of three types (a) UJT (unit junction transistor), (b) BUT (bipolar junction 
transistor), (c) FET (Field effect transistor), MOSFET (Metal Oxide Semiconductor Field Effect Transistor), 
IGFET (Insulated gate field effect transistor). 


In a BJT, emitter is heavily doped, base should be extremely thin. Figure (a) shows pnp-transistor 
and its circuit symbol, and figure (b) shows npn-transistor and its circuit symbol. 


Fig. 7.43 Bi Fla uncton bans 
Atransistor can be considered as a Junction, Then 
lg =latle 
Ig = Bla + (B + 1) lego 
Io = ale + IeB0 Ics 
ig collector base junction current when erritteris open, 
The term Iego IS temperature dependent. a doubles for every B-10°C risen 
ais “current gain” for common base amplifier anda < 4, “rotate 


dB > 1. Each transistor circuit Bis “current gain’ for 


fier an ‘ t Fequires tem common emites 
ampljement is used which automatically, adjustsibiss tocompenste noone pone 
perature. 
Io: lo 
pape wm aE TOM B ag 


A transistor an operate in three regions. In Saturation region, transistor acs the an ON 
(dynamic resistance is 8Q). IN cut off region, transistor behaves as an OFF switch (resistance ieee 
active region transistor acs as an amplifier. See figure to Understand these r Note at ‘). In 
fegion characteristics are equidistant and parallel for equal change in penile i. ae 
proportional to input. Hence, active region is also called linear region. - Output is directty 


Cut off region is achieved when both collactor base junction and emitter base junction are reverse 


biased. Saturation region is achieved when both collector base (CB) junction and base (EB) 
junction are forward biased. emitter 


In active region emitter base junction is forward biased and collector base junction is reverse 
biased. Cul off and saturation regions are used in logic gates. 7 


Common collecicr amplifier is also known as a buffer amplifier of'an emitter follower. 
In another classification amplifiers may be of four types class A, class B, class AB and Class C. 


Class A amplifier 


It amplifies complete signal (0 — 36°) using lor 


a single transistor. It is used when the signal is 
small. 


ie. at the input or first stag or preamplifier 
Stage. The transistor is biased in the active region in* 
the midway as illustrated in the figure given below. 
Q-point or operating point shows the bias point. 


si 
salle 


Fig. 7.14 Class A amplifier 
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270_ Physics Lec oot i Fe shown OU states of 
a 
ns [stamp 7} : 
Class B Amplifier . Y veal Bien 
As shown in figure Q-point in class B ; i : : 
amplifiers 1s in cut off region Therefore, they amplify | Signal amplified Closed : 7 = 
only half the signal 0 ~ 180° or 180 ° 360° ¢ Z : E 


states are also Called logic sates of Jon 


Therefore. two transistors are required 10 hese i lues varab) 
amplity complete signal At the output stage of 1 anise that if ing es u si Input variables of a 8 Now the 
amplifier system signal becomes large and is amplified Vv. quest yn, nen how ¢ mine the value of output? a system Fg 7418 
-pull amplifier (two transistors one Known ecial algebra called Boolean algety, To ans, 
using class B push-pull amplifier ( aft" od a SI ig. with the ret ‘92018 also known this question Geer 
amplifier 0 ~ 180° and the other 180° ~ 360°) verte og which deals with the relationships of logic 8S algebra ot ioges the oe Coe 
~not amplified are wantities as in conventional algebra, Bocy vanables, Insteag iad tis a branch of 
7.45 Class B ampli | mete propositions. true! and alse’ an algebra hanes varabies ay (eresent 
Fig. jass B amplifier 5 0 wr . ‘ fesresent 
Class AB Amplifier ° ype Boolean algebra has ree the main Comerston= cf digital ” 
lc 0 ted by two distinct vot er gal electron 
° than 360° usinga = |, Vv “and ‘0’, represen ct voltage levels Bons NC It operat 
It amplifies > 180° but less 9 ge lots AND, OR, and NOT has along nee Bootean algetra's soe ert a bog 


single transistor as illustrated in figure (a). Q-point ts systemate develosrene Elerpretation of 


fe include simple logic gates that 
slightly above cut off region. So a part of the back (og. These " x Perform simple matnema of complex 
half signal is also amplified > ns. Logic operations may be thought of as a combeatonctace cal as well as mincate logcal 
ey Q = point ; op since a logic gate is a switching circuit (ie, a digital circuit, 


ates. Either a high voltage ‘1’ or a low voltage 0, fee Outputs can have only one of the 


7 i sible sates. | @ gh Yo 
Ver ot Ven stage of logic gate is high 't’ or low ‘0 will depend upon the condition atts Whether the 
: : input 


0 
wigul voltage 


es Fig. 7.16 Class AB Amplifier 
Class C Amplifier tog 


They amplify only pulses when the signal is 
large Class C amplifiers are used in transmitters. The 
figure shows amplifier frequency response curve. 
Note band-width increases with negative feedback. 


ERATION © : 


In order to understand thé logic AND operation see the fi jure in whi 
pattery USING two switches S, and S, connected in series considered aie cae 's connected toa 


+ There are four possible states of these two switches which are 
With negative gyven below: 
feedback () When S, and S, are both open, the lamp is OFF. 


(ii) When S, is open but S. closed, the lamp is OFF. 
(ili) When S, is closed but S2 open, the lamp is OFF. * 
(iv) When both S, AND S, are closed, the lamp is ON. 


AND O! 


Without feedback 


Oscillator 


LC tank circuit is a basic oscillator. Due to 
dissipative element (internal resistance of the coil), 
the oscillations are damped. Hence, positive feedback Fig. 7.17 
or negative resistance’ is required to achieve 9 


sustained oscillations. . r Fig. 7.19 
; ., : - The four possible combinations of switches S, and S, are shown 
Barkhausen criterion should be satisfied to achieve sustained oscillation B A, =.1 where B is inthe tables given below. It is clear that when either of the switches (S, or S.) or both are open, the lamp 
feedback factor and A, is Voltage gain. The criterion lists two points: is OFF. When both switches are closed, the lamp is ON. 
(a) There should be positive feedback. : - 
1 Sy S; . Lamp 
(b) Feedback factor p 27 
. Open Open OFF 
Basic Operations of Digital Electronics-Logic Gates, . Open Chaser OfF 
aa nantes ony two posse States. It could be either open or closed. Similarly, a given . Closed Ope of 
ferent would be either true or false. Such things which can have only two possible states are known : ; oN 
as binary variables. The states of binary variables are usually represented by the digits ‘0’ and '1'. Gosed ia 
Suppose we form a circuit by connecting a lamp to a bate! i ‘ =A-B 
| c ry using a switch S. We call state of A B x 
oc as input and sate of current or lamp as output. When the switch is open, no current passes through “0 
ees ae eine is OFF. In other words, when input is zero output is also zero. When the switch is ° u 
vattable: Vi case ine cx through the circuit and famp is ‘ON. Thus, the output current is also a binary - 1 0 
- in case, the current is passing, we can say the value of the output is ‘1' and it is ‘0’ when no 0 
‘ 1 0 
1 1 i 
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B and Is read ag 


tion is dot (.). Its Boolean oxpression Is X= A+ x qualy 


‘Symbol for AND opera! 
A ANDB" 

Set of inputs and outputs in bina 
binary language, when either of the inputs or both the inpuls are {oy ese 
(0), the output is low (0) When both the inputs are high (1), the output AB 
is high (1) The truth table of AND operation is shown in the table given 


ry form Is called truth table. IN, 


above. where X represents the output Therefore, Soop AND pate 
by switches connected in senes, wi ; 
Se anita gh are closed ie., the inputs of Fig. 7.20 


representing an input When two switches 
“ai R tion will 
the AND operation are at logic ‘1’, the output of the AND opera! . ae 
be at logic . But when two switches are open ie., the inputs of AND operation are at logic '0’, the output 
of AND operation will be at logic ‘0". For any other state of two switches (i.e., the input of AND Operation) 


the output will be ‘0. 

The circuit which implements the AND operation is known as AND gate. Its symbol is shown j 
the above figure. AND gate has two or more inputs and only one output. The value of output of AND gate 
is always in accordance with the truth table of AND operation. It means output of AND gate will be “tt only 
when all of its inputs are at logic '1', and for all ‘other situations output of AND gate willbe '0’.. 


OR Operation 

In order to understand the logic OR operation see the circuit shown in the figure given below. 4 
lamp is connected to a battery using two switches S, end S, connected in parallel considered as two 
inputs. 

There are four possible states of these two switches which 
are given below: 3 

(i) When S, and S are open, the lamp isOFF. * B 

(ii) When S, is open and S, closed, the lamp is ON. 

iii) When §, is closed and S2 open, the lamp is ON. 

(iv). When both S, and S, are closed, the lamp is ON. 


X=AtB 


OR gate 
Fig. 7.21 


As evident from the circuit as shown in the figure, the Jamp will glow if at least one of the switches 
is closed. In the language of Boolean algebra, we say the lamp will glow at least one of the values of S, 


and Sp is at logic '1" 
The table describes all possible states of the switches for the ‘OR’ operation. 


S; S2 Lamp 
Open , Open OFF 
Open Closed ON 
Closed Open ON 
Closed Closed ON 


OR operation is represented by the symbol of plus (+). Boolean 
expression for OR operation is: 
X = A+ B and is read as "X equals A OR B’. An OR operation may be 
fepresented by switched connected in parallel, since only one of these 
parallel switches need to turn on in order to flow current in the circuit. 


The electronic circuit which implements the OR operation is known 
as OR gate. Symbolically, OR gate is shown in the Fig.7.22. It has two or 
Sieve nae ane has only one output. The values of output of OR gate are 

in accordance with the truth table of OR operation. It means, the value of output i 
aN ce V e . , of OR gate will be 
‘¥" when anyone of its inputs is at t'1’. The output will be ‘0’, when all inputs are at o ey 


Fig. 7.22 


cn | ni 
we ent? the switch and the lam 
ol srates Ol IP afe sho, 
F stale Nin the table 


derstand NOT operat 
‘order to un peralion, seq 
js connected to a battery with «v7 he 
123,812? cent will Bass though me tied Saen ate 
Pp ij, no-current will pass through the io ad & wit ggyr tte rs 
4 it will not glow. Me lager 


A 


Fig.723 . 


NOT operation is represented by aline or bar over the 
symbolie x= i 
= handig 


anoT: fead 35 °X equals 


means NOT operation changes the state 
variable is 1, then after NOT operation its hi Boolean variable F, 


goolea” Ve is O, then after NOT operation i WOU change to eee he 
reat untae NET omeconate® Rana acto 
od ; 
1 
electronic circuit which implems ae 
4 sit sat. ‘Symbol of NOT gate is oe inthe ra dated 
gre input and one output terminal. NOT gate works in such a way batt A ex 
input is 0, its output would be ‘1'. Similarly, if its input is 1", then output a 
would be '0’. . NOT gute 
NOT gate performs basic logical function called inversion or Fig. 7.24 


complementation. NOT gate is also called inverter. The purpose o this Gate is to convert 5 
into the opposite logic level. When the HIGH level is applied to an im tne logic level 
cutput and vice versa. P enter, a LOW level appears cn its 


NAND Gate 


NAND operation is simply an AND operation followed by a NOT operation. For example, NAND 
gate is obtained by coupling a NOT gate with the output terminal of the AND gate as shown in figure (a). 


AND 

i NOT A. = 

(a) 4. : (b) “Ds 
ae ats r 


NAND gate 
“ Fig. 7.25 


The NOT gate inverts the output of the AND gate. The output of the NAND equals A- Band is 

OT. Symbol of NAND gate is shown in the figure 
i ‘a small circle. In the symbol of NAND 
NOT operation. Truth table of NAND 


written as X = A- B. Itis read as X equals A AND B vl 
(b). As shovn in the figure, the NOT gate has been replaced with 
gale, this small circle attached at the output of NAND gate gives 
gale is given below. . 
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obtained by coupling the output of the 
combination of inputs, the output of 


‘shown in the figure (b). The tr 


NOR Gate 


The NOR operation is simply an 


-OR NOT 
(a) 4 


B AtB~ X=AvB 


Fig. 7.26 


Its Boolean expressi 


OR operation 
OR gate wilh 
opposite 


ot) em 
B . 


fa NOR gate wit! be 


on is X= A+B. Itis read as X equals A OR B N 
ruth table of NOR gate is given below. 


owed by 2 
the NOT ale (Fig 7.26-a). Thus, for the same 


NOT operation. The NOR gate is 


to that of an OR gale. 


NOR gate 


IOT. Symbol of NOR gate is 


A 


B 


X= 


0 
1 
0 


alalolo 


1 


ojolo|=al|> 


Which one of the following is a convenient 4 The mass of an electron having K.E. 1.5 MeV 


energy unit to express the. energy of sub- 
atomic particles? 
(a) joule 
(c) watt 


(b) electron volt 
(d) curie 


The resi-mass of a particle is independent of 
the 

(a) wavelength of the particle * 

(b) mass of the particle 

(c) speed of the particle 

(d) energy of the particle 


Whatis the energy equivalent to amu in MeV? 
(a) 0.931 MeV (b) 9.31 MeV 
(c) 93.1 MeV (d) 931 Mev 


* (a) 0.67¢ 


| 


MULTIPLE CHOICE QUESTIONS 


will be 1 
(a) 358x107 "kg (b) 9.4.x 107" kg 
(c) 35.8% 10%kg (d) 358 x 107" kg 


At what speed the mass of a body will be 
doubled? 
(b) 0.77¢ 


(c) 0.87¢ (d) 0.97 ¢ 


A photon is.chasing an electron, whose speed 
is 0.9 c. Whatis their relative speed? 

(a) O1c (b) c *S 

(c) 0.8c¢ (d) 0.9¢ 


ane telativity deals win me 


10 


spec the frames of reference wh 

ts In Which 

etn = 
) time interval (b) acceleration 

a momentum (0) space interyay 


approac! 
1H ell wl be h each other, They 
(a) 220 
(co) 
which of the following describes that the = 


val between two events may be diffe; 
intferent of references? en 


simultaneously 
p) Time dilation ; 
0) Length contraction 
(4) Mass variation 


(b) c 
(d) infinity 


Which term given below refers to the concept 
*moving clocks run slower than clocks at rest 
w.ct-an observer’? 

(a) Simultaneously —(b) Mass variation 

(c) Time dilation (d)- Length contraction 


Radius of first Bohr’s orbit is r..The radius of 
second orbit will be 
(a) 2r 
(c) 4r 


(b) 3r 
(d) 8r 


The part of theory of relativity which deals with 
accelerated bodies is called . 

(a) special theory of relativity - 

(b) ‘general theory of relativity 

(c) Lorentz's theory of relativity 


(d) Galilean theory of relativity 


13 


14 


15 


The special theory of relativity is applicable to 
the objects moving with maximum velocity 

(a) equal to speed of light * 

(b) less than speed of light 

(c) more than speed of light 

(d) equal to speed of sound’ 


In an expression for time dilation, the quantity 


vi -vic? is always 
(a) equal to zero 
(c) equal to one 


(b) greater than zero 
(d) less than one 


When an object moves with a very high 
Speed, its length in the direction of motion 


(0) expands 
(c) remang 
be same 
i) becomes infin 
6 tang \ 
tect moves 
ey oe 
of i 
(2) larger becomes along the 
(c) (b) smater 
zer9 
7H {0 ay 
89 object moves 
apparent mass of tee of ight, the | 
Mass is aS compared tp 
(a) greater ) . | 
(¢) same ® is raller 
i of mass rilbaael ‘Means that the 
mst eal Square of the speed ef ight 
(a) torque | 
: (d) momentum 
(©) impuise - ——_(¢) energy 
19 Therestimass energy ofa partie is 
(2) E,= me? (0) =n me | 
(C) E,= ame? () Bem ome | 


fadiations of 

~ (2) small wavelengths 
(b) long wavelengths 
(c) moderate wavelengths 
(¢) zero wavelengths 


20 At high temperature, a body generally ems | 


21 When a platinum wire is heated at 1600 °C, it 
becomes 


(a) orange (b) cherry red 
(c) dull red (d) white 
22 According to Max. Planck, energy is released 
‘or absorbed in discrete packets called 
(a) quanta (b) meson 
(c) energy shels —(d) positron 


23° Bohr's atomic model assumes 
(a) nucleus is of infinite mass and is atrest 
(b) electron ina quantized orbit will not 
radiate energy 
(c) mass of electron remains the same . 
(d) all of the above : 
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28 


29 


30 


ch] 


32 


33 


According to Bohr's model, the diameter of 
first orbit of hydrogen atom is 


(a) 05297 (b) 0725A 

(c) 10A (6) 225A 

‘The ionization potential of hydrogen atom is 
(a) 102V (b) 1287V 

(c) 136V (d) 272V 
a-parucies are 

(a) helum nucle: (b) sodium nucie: 


(c) ronzed nuciel (d) hydrogen nuciei 
The path of electron in Rutherfcrd atomic 
meael according to classical theory 1s 

(b) straight line 

(d) circular 


(a) parabolic 
(c) spiral 


Which of the following radiations are not 
emitted by electron transitions in aloms? 

(a) Visible rays 

(b) Ultraviolet rays 

(c) Infrared radiations 

(8) a-particles 


Which of the following atom pair have the 


_ Same structure? 


(a) N.C 
(c) Hy, Ne” 


» (b) B Li 
(d) Li”, Na” 


The unit of Planck's constant is equivalent to 
tnat of 

(a) energy 
(c) velocity 


(b) force 
(d) angular momentum 


Isotopes are the atoms of the same elements 
which contain equal number of 

(a) nucieus = (b) neutrons 

(c) protons (d) electrons 


The value of principal quantum number for an 
ionized atom is 
(a) 0 

(c) 4 * 


(b) 1 
(d) 8 


The ionization energy of second electron in 
helium atom is 


(a) 13.6 ev 
(c) 544eV 


(b) 27.2 eV 
(d) 100 ev 


34 An atom emits 3 spectral line of wavelength 


35 


36 


a 


4) when one electron makes a transition 
between levels of energy €, and E Which 
expression correctly relates 2, E, and E,? 


(a) 4 21G,-E2) (0) A= ChE, ~E,) 
ch 


@ ete 


es 
(€) 8° iE, -E) 


An atom makes a transition from a state of 
energy E, to Ey. Which of the following gives 


the wavelength of radiation emitted, in terms 


‘of the Planck's constant ‘h’ and the speed gy . 


light ‘c’? 
—,-€ he hi 
(a) a (b) ae 
he c 
fe j= 
OB-F i h(E, - Ey) 


An electron has mass m, and speed 0.02 ¢. 
What is the de Broglie wavelength of this 
electron, expressed in terms of the Planck's 
constant ‘h'? 

* .. (0.02 c) hh 
@) Fh ©) Ooze . 
he (0.02 cm, 

© Wo2aqm, (6) —j— 


The reduce of nth orbit of H-atom can be . 


determined by using the formula 
(a) = n?h?/4n? kme* 

(b) t= H/4x*kme* 

(0) t= 2/4x? kme* 


(4) 1, = nhl4n kme® 


38 The total energy of an electron in the nth orbit 


of H-atom is 
2 
(a) Es ahs 
nn 
Zed 
(b) gE, 2-2 ame 
. he 
22 
(c) E, _ 2nk'me’ 
n°h 
2 pee? 
(4) foo 2tkme 
n°h 


BOO wait if radius of 1st orbit ig 


9 


40 


a 


42 


43 


45 


e f O05; 
ne ine radius of 4th orbit is approximately 


mers (b) 4.85 A 
(4) 0.845 A 


ticular frequency i 
light of 2 pa quency is 
fall upon a metal surface, electrons are 
mitted from it. These emitted electrons are 
called 
(a) photons 
() quanta 


(b) holes 
(4) photoelectrons 


The emission of electrons from a q 
urface when exposed to light of suitable 
2 y is called 

(b) Compton effect 


pi 
ia otoelectric effect 


(c) ph 


7 id Zeeman effect 


en photons or electromagnetic radiation 
interact with matter, they produce 
(a) pair production (b) pair annihilation 
(c) Zeeman effect (d) holes 


an expression for maximum energy of 
photoelectrons is 


(a) im? = Vee (b) }mv= vee 


(ce) mgh=Voe (d) dmc2=Vvee 

In the experiment of photoelectric effect, the 
minimum frequency of photons at which 
electrons are emitted from a metal surface is 
called 

(a) critical frequency 

(b) typical frequency 

(c) threshold frequency 

(d) surface frequency 


The relation between work function and 
maximum energy of photoelectrons is 


(a) h-g=mgh —_(b) hf-4=ymu,, 


(c) hleg=mgh — (d) Nea=gend,, 


’ 


46 An increase in frequency above threshold 


frequency results in 

(a) increase in photoelectric current 
(b) increase in K.E. of electrons 

(c) decrease in photoelectric current 
(d) decrease in K.E. of electrons 


49 


51 


52 


53 


(c) Number of neutrons 
(4) Number of protons 


Which quantity remains fed in i 

(a) Mass number enna 
(b) Atomic number 

(c) Number of neutrons. 

(4) Number of protons 


‘The mass defect of Boy's atomic mode!is? 

(a) exclusion of nuciea: motion 

(b) missing of classical and quantum theories 

(c) failed to explain the fine structure cf 
spectrallines =~ 

(d) all of the above 


The Rutherford atom, according to classical 
theory is 

(a) stable (b) unstable 

(c) partially stable (d) quantized 

Which of the following quantities is discrete 
according to Bohr's hypothesis? 

(a) Momentum 


(b) Potential energy 
(c) Angu'ar velocity 
(a) Angular momentum 
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55 What will be the excitation energy in the third 
Orbit of hydrogen atom? 
(a) 066 eV (b) 085 eV 
(c) 15eV (d) 34eV 


56 Which graph be represent the vanation of 
binding energy per nucleon with nucleon 


number? 
(a) (b) 4 
Ff iF 
fe Fe 
BE PE 
s° oS x 
Rucieon number Nucleon number 
() 4 (4) 4 
S Be 
es 4 
32 BS 
Se SS 
sé 28 
& é 
Nudeon number Nudieon number 


57 Anucleus has a nucleon A, a proton number 
Z, and a binding energy B. The masses of the 
neutron and proton are m, and mp, 
respectively, and ‘c’ is the speed of light. 

The mass of the nucleus is given by the 
expression 

(a) (A-Z)m, + Zm, - Bic? 

(b) (A+Z)m, + Zm, + Bic? 

(c) Am, + 2m, - Blc? 


(a) Am, + Zm, - Bic? 


58 A radioactive decay of a certain nuclide is 
governed by the following relationship’ 
me — dn, where 2 = 2.4.x 10% 5" 

What is the half-life of the nuclide? 

(a) 1.2.x 10°s (b) 1.3% 108s 


(c) 29x 10's (d) 3.4% 10's 


59 Lines of Balmer series are emitted by 
hydrogen atom when the electron jumps from 
(a) the first orbit to any other orbit 
(b) higher orbits to second orbit 
(c) higher orbits to first orbit . 
(d) the third orbit to higher orbit 


60 The total energy of 


61 


62 


63 


65 


66 


the hydrogen atom is 
(b) Infinite 


Ga (d) negative 


(c) positive 


The minimum amount of energy in a 
individual electron has to gain to escape from 
a particular surface is called 

(a) threshold frequency 

(b) work function 

(c) wave number 

(d) kinetic energy 


Which given element has lowest wor, 
function? + 

(a) Na (b) Al 

(c) Si (a) 


Which one of the following spectra series‘is in 
the ultraviolet region?, 
(a) Lyman series 

(c) Brackett series 


(b) Paschen series 
(d) Pfund series 


The phenomenon is which the wavelength of 
scattered X-rays is larger than the incident 
X-rays is known as 

(a) Zeeman's effect 

(b) photoelectric effect 
(c) Compton's effect 

(d) annihilation of matter 


In Compton's effect, it was considered that 
X-rays consist of 
(a) electrons 
(c) neutrons 


(b) holes 
(d) photons 


The phenomenon in which a photon of 
‘frequency ‘f is scattered by an electron and 
the scattered photon has frequency f' < f is 
known as ‘ 

(a) pair production « 
(b) pair annihilation 

(c) photoelectric effect 

(d) Compton's effect 


An expression for Compton shift for scattering 
angle ‘0' is as 


mc 
(a) k= = (1 - cos 0) 
(b) aha (t—cos0) 


(c) A2.=h(1 -cos 6) 
(d) 44=m,¢(1- cos 0) 


69 


70 


-(o) 90° 


72 


7. 


7 


rf 


3 


a 


ety 
ation, 4% = gg (1 ~ COS 0), which 


jn eu 
ris called Compton wavelength? 
facto Z yt: 
(a) 17 cos 0 moc 
‘ h F 
io ae (9) yg (1 ~ cos 0 


he numerical value of Compton Wavelength 
is equal bb 2 : 
(a) 043 * 10°"? m_—(b) 1.43 x 1072, 


(0) 2 43% 402m (4) 3.43 x 1972 a 
The angle of scattering for which the Cetin 
shift is maximum is 
(a) 0 (b) 45° 

(d) 180° 


's effect, the change in 
a Coed photon is cal red wavelength 
(a) angle of emergence 
(b) angle of refraction 
(c) angle of deviation 
(9) Compton shift 


The phenomenon of Compton's effect proves 
that light has 7 
(a) wave nature 
(c) dual nature 


(b) particle nature 
(d) corpuscular nature 


The process of conversion of a photon into an 
electron and a positron js called 

(a) pair annihilation 

(pb) pair production 

(c) photoelectric effect 

(d) Compton effect 


The unit of Rydberg constant R is 
(a) m (bo) m? 
(c) mw! (4) m? 


Light quanta of energy 3.5 « 10°" J falls on 
the cathode of a photocell. The current 
through the cell is just reduced to zero by 
applying potential of 0.25 V. What is the work 
function energy of the cathode? 


(2) 29x10y (3.4107 
(©) 39x10 5 = @) 64x" 


76 Wit i 
Bassag 
Prog OD cach aN ny 
tetany sot 822n grate yet Ven 
Would wre re the Mh of te 
Ps Coloured lresona back bas 
(©) Da ne awhts amet 
tk bres on 'gfOung 
(6) Dark tnes ona ute — 
yy Oe cre man { 
in the unts cateq "2% *38 15 | 
(8) protons 1) hc 
(C) neutrons 6 one 
78 The rrinimum | 


atomina satonayp ann? ot a hydrogen 
(8) 2.4 x 10!9 pag got 
(0) 4.4 107% pag gt 
(¢) 82x 10% rad 5"? 7 | 
(8) 92x10" pag st 


79 ‘ ; 
re (ads of second exit ct yeiogenaton 
(@) 0071.49 (b) o1ezar 
(0) 4752A° (6) 95284" | 


80 The binding energy of an electron with n = x, 
in hydrogen atom is 


(a) zero () 60ev 
(c) 106eV _ (9) infinity 

81 During transition, atom cannot emit 
(a) visible light 


(b) ultraviolet radiation 
(c) infrared radiations 
(9) yrays 


82 In scattering experiment, which force, scatters 
a-particles? 
(a) Nuclear force 
{b) Coulomb's force 
(¢) Gravitational force 
(d) Centripetal force 


83 ‘The possible values ‘of principal quantum 


number afe 
only zero {b) 0, 1,2, 
7 4,2,3, +8 (d) 2.3.4, 6... 10 
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84 Why hydrogen atom does not emit X-rays? 
(a) Its size is very small 
(b) Mcontains only single electron 
(c) Int energy levels are for apart 
(d) In it energy levels are close to each other 


85 X-rays are absorbed maximum by 
(a) paper (b) copper 
(c) steel (d) lead 


86 For an electron or Position, the rest-mass ° 


energy ts equal to 
(a) 0.21 MeV 
(c) 151 MeV 


(b) 0.51 MeV 
(4) 1.21 MeV 


87 The process of pair production will take place 
if the energy of photon is greater than 
(a) 0.21 MeV (b) 051 MeV 
(c), 151 MeV (d) 1.21 MeV 


e8 The process of pair production takes place if 
. the energy of photon is 


(a) equal to 2m,c? 

(b) less than 2m,c? 

(c) greater than 2 m,c? 
(d) equal to m,c? 


89 The cohverse of pair production is 
(a) annihilation of matter 
(b) materialization 
(¢). Compton effect _ 
(d) photoelectric effect 


90 In annihilation of matter, positron and electron 
pair disappears into two 
(a) a-particles (b) B-particles 
(c) y-ray photons. (d) X-rays 


91 When’an electron comes in contact with a 
Positron, they annihilate, according to the 
relation . 


(a) e+e’ —+y (by e+e" 4 yy 


()e'—+y+y (de yey 
92 The maximum KE. of Photoelectrons 
depends upon 
(a) energy of incident radiation 
(b) frequency of incident radiation 
(c) wavelength of incident radiation 
(d) mass of incident tadiation 


za 


93. fan electron is moving with @ Speed of 
1x 10°m s°', the wavelength ‘2 will be 
(a) 70% 102m. (b) 90x 19°19, 
(c) 11.0% 10m (0) 13.0% 19°19, 

94 Themass of an helium nucleus is equal tg 


(a) 20015u (b) 3.0015 u 
(c) 4.0015 u (d) §.0015u 


Davison and Germer determineg 
* wavelength of scattered electron by Using the 


relation i 
ont, =k 
(a) 4* mVe 0).4= 2mVe 
2h @ 
(c) A= mve 7 imVe 


96 The X-ray coming from a X-ray tube 
(a) is monochromatic 4 
(b) has all wavelengths smaller than a Certain 
maximum wavelength 
(c) has all wavelengths greater than a certain 
maximum wavelength 


(d) has all wavelengths minimum than a 
certain maximum wavelength 


97 On which factor cut-off wavelength of X-ray 
coming from a Coolidge tube depends upon? 
(a) Target material 
(b) Accelerating voltage 
(c) Filament temperature 
(d) Separation between target and the 
filament 


98 X-rays are not used in RADARs because 
(a) they are not reflected by the target 
(b) they are not completely absorbed by air 
(c) they damage the target 
(d) they are reflected by the target 


99 What is the effect of electric and Magnetic 
fields on X-rays? 


(a) X-rays are deflected 
(b) X-rays are not deflected 


(c) X-rays are sometimes deflected and 
sometimes not 


(d) Nothing can be said 


100 The wavelength of continuous X-rays Is 
inversely proportional to 


(a) Intensity of incident electron beam 


temperature of the target 
() intensitY of X-rays 
tne energy of electrons Striking the target 


ich of the following wavelengths lies in 


401 x0 region? 


ae (b) 100 Ae 
a 4,000 A® (9) 10,000 ae 
and y-fays afe both electroma net 
402 vane which of the following statements 
ect? ‘ 
The wavelength of X-rays is less than that 
of y-fayS 
(b) The wavelength of y-rays is less thanthat - 
of X-rays 
Pi The frequency of y-rays is less than that 
of X-rays 


(d) The frequency of y-rays is greater than 
+ that of X-rays 


403 X-rays cannot produce _ 
(a) photoelectron 
(b) Compton electron 
(c) electron-positron pair 
(d) all of these 


404 In order to reduce uncertainty in momentum, 


‘one must use light of 

(a) short wavelength 

(b) large wavelength 

(c) wavelength of intermediate value 
(d) wavelength of any value 


105 The electrons behaveas wave because 
(a) they can be diffracted by a crystal 
(b) they can be deflecting by magnetic field 
(c) they can be deflecting by electric field 
(d) they can produce ions in gases 


106 Which of the following is a main feature of 

photoelectric effect? 

{a) Metals become conducting under the 
action of heat 

_(b) Electrons are ejected when light falls on 

some metals 

(c) Electrons are emitted by heating metals 
with ultraviolet rays 

(d) Photographic images are formed under 
action of light rays 


I 
# 


{c) Polarization 
(@) DeRection of electric field 


4111 In which ot the fotowing sts 
Not helpfu? es as i 


(a) Crystal structure (b) Crystal surtace 
(c) Crystal symmetry (4) Crystal atoms 


142 X-rays spectrum may be 
(a) continuous spectrum 
(b) discontinuous spectrum 
(c) line spectrum 
(d) continuous and line spectrum 


113 What happen when a high speed electron hits 
atarget? ’ 
(a) Only continuous X-rays are emitted 
(b) Heat is produced and continuous 
characteristic X-rays are simultaneously 
« emitted 
(c) Neither continuous X-rays nor 
8 characteristic X-rays are emitted 
(4) Heat is not produced 
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114 The Compton effect in X-rays proves that 
(a) electrons nave wave property 
(b) X-rays have wave property 
(c) X-rays have particle charactenstics 
(9) electrons cannot exist 


115 The absorption of X-rays in a given material 
follows 


(a) aparabota path (b) a straight line 
(c) an exponential curve 
(0) acircle 


116 Though the wavelength of X-rays is smaller 
than that of visible light, yet the speed of 
X-rays in vacuum is 
(a) longer than that of visible light 
(b) smaller than that of visible light 
(c) same as that of visible light 
(d) unpredictable 


117 The wavelength of X-rays is of the order of 
(a) 10°"? m (>) 107m 
{c) 107° m (a) 10% m 


118 Mosley’s” law establishes the X-rays 
fluorescence of target element with its 
(a) atomic weight (b) atomic number 
(c) density (d) lattice constant 


119 Which of the following propagates at the same 
speed as velocity of light? 


(a) Heat waves (b) Sound waves 
(c) Shock waves (d) B-particles 


120 The strength of photoelectric current depends 
upon 
(a) intensity of incident light ~ 
(b) frequency of incident light 
(c) angle of incident light 
(d) distance between anode and cathode 


121 Work function is generally expressed in 
(a) electron volt (b) joules 
(c) newtons (d) gauss 


122 Which of the following phenomenon cannot be 
understood by quantum theory? 
(a) Photoelectric effect 
(b) Compton effect 
(c) X-ray production” . 
(d) Interference 


>» 


423 Which of the following Is not an 
electromagnetic wave? 
tay 0 (b) Ultraviolet rayg 
(c) Ultrasonic waves (d) Microwaves, 


maximum K.E. with. which 
ae ae emitted depends very slong onneong 
(a) intensity of incident light 
(b) electric field near the Photocathodg 
(c) frequency of incident light 
(d) polarization of incident light 


425 Compton scattering experiment 
indicate that radiation had 
(a) wave nature 
(b) particle nature . 
(c) wave particle nature 
. (d) X-ray nature 


Seemed ty 


126 Matter waves 
(a) are electromagnetic in nature 
(b) travel with the speed of light 
(c) can be diffracted 
(d) are longitudinal waves 


127 When photons incident on a metal 


fod 
the emission of electrons, the process 
called 


(a) photoelectric effect 
(b) pair production 

(c) X-ray production 
(d) y-ray production 


128 X-rays are used for 
(a) cutting, boring and precision welding 
(b) retina stitching in eye operations - 
(c) detecting heavy elements under the earth 
(d) detecting flaws in welding and casting 


129 What do we study by crystallography? * 


(a) The analysis of X-ray spectra of elements 
and study of crystal structure 


(b) Visible spectra of sources and crystal 


Study 
(c) Ultraviolet spectra of sources and crystal 
study 
(d) Characteristics of X-rays 
“130 Mosley's law establishes the X-rays 


fluorescencies of target element with its 
(a) atomic weight —_(b) atomic number 
(c) density (d) lattice constant 


» 4 
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epis? pn junction that emits 
is ‘a visible light 


142 A gi 
9) X-t0¥S tieae Quai 
(Pr traviolet light metas 
jectromagnetic waves 8) Compton 
@ . (©) byperon 
used for the emission of electr 
133 me ion strikes a surface ons 143 An exam 
wi 


the Zeeman effect 
o) the photoelectric effect 
@ skin effect 
() compton effect 


xrays have 
@) high amplitude 
(C) low frequency 


434 (b) low amplitude 


(d) high frequency 


yap xraysare 
(a) longitudinal waves. 
~ (p) transverse waves 
(c) secondary waves 
(d) fast sound waves 


436 In electromagnetic spectrum, X-rays are next 
to 

{a) water waves (b) radiowaves 
{c) ultraviolet waves (qd) infrared waves 


137 X-fay are composed of a stream of 


(a) electrons (b) protons 

(c) neutrons (d) muons 
138 X-fay are good far imagining 

(a) tendons (b) brain 

{c) bones (d) heart 


139 X-rays travel with 
(a) the speed of sound 
(b) the speed of light 
() the sped af 3,000 ms 
(d) the speed of 3,500 ms 


140 The 'X’ in X-rays means 


(2) Xenon (b) explosion 


(©) Xfor unknown — (d) X makes the spat 


nina, ei 
145 According to Boh’ second pct _ 
(a) msi (o) mest 
(2) m=z (6) r= : 


146 The radius of 
stonts First Bohr’s orbit for hydrogen 


(@) 0.53 m (0) 053m 
(©) 0.053 nm (4) 0.53 mm 
147 The lonization energy for hydrogen atom is 
(a) -11.6ev (b) -12.6ev 
() -136eV (d) ~19.5eVv 


148 The potential due to which an electron is lifted 
from ground state to excited state is 


(2) potential gradient 

(b) excitation potential 
(c) ionization potential 
(d) potential difference 


149 The transition of inner shell electrons inheavy 
atoms gives rise to the emission of 


(a) low energy f-partcles 
(b) high energy -partcles 
(0) high energy X-rays 
(d) high energy yes 
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150 The photons emitted in inner shell transition 
are 
(a) a-particles 
(b) f-particles 
(c) y-rays 
(d) charactenstic X-rays 


151 X-rays are also used for 
(a) ultrasound imaging 
(b) endoscopy 
{c) Computerized Tomography (CT) scanning 
(d) Magnetic Resonance Imaging (MRI) 
scanning 


452 Which one of the following has the largest 
wavelength? 
(a) X-rays 
(c) Visible light 


(b) Infrared rays 
(d) Radiowaves 


153 When objects placed in a room are exposed 
to X-rays, they appear 
(a) violet 
(c) red 


(b) visible 
(d) invisible 


154 Which of the following phenomenon is 
observed in obtaining an X-ray photograph of 
our hand? 

‘(a) Photoelectric effect 
(b) Zeeman effect 

(c) Shadow photography 
(d) Jonization 


155 In radiotherapy, X-rays are used to 
(a) treat cancer . 
(b) detect bone fracture 
(c) cure heart disease 
(d) all of the above 


156 The wavelength of X-rays is about 
(a) 105 m (b) 107° m 
(c) 10°!m (@) 10° m 


157 The electrons behave as waves, because 
they can . 
(a) produce‘ions in gases 
(b) diffracted by a crystal 
(c) be deflected by electric fields 
(d) be deflected by magnetic fields 


158 The energy associated with a photon of 
wavelength ‘A’ is 7 


a Ee (b) E=ha 


(ee () E=her, 


459 The change in wavelength of an X-ray wh 
scaltered from an electron is called en 
(a) Compton shift (b) Doppler shit, ‘ 
(c) Stefan's law (d) Fraunhoffer lines, 


460 Neither the position nor the momentum ol 
particle can be predicted with arbitrarily ea 
precision is the statement of t 
(a) Archimede’s principle 
(b) Heisenberg uncertainty principle 
(c) Mosley's law 
(d) Schrodinger's wave equation 


161 The Schrodinger equation plays the same Tole 
in quantum mechanics as do 
(a) Maxwell's equation in electromagnetism, 
(b) Venturi relation in fluid dynamics 
(c) Bernoulli's equation 
(d) Einstein's mass-energy relation 


162 Which animal did Erwin Schrodinger 
contemplate using in his famous thought 
experiment? . 

(a) Mouse (b) Cat 
(c) Dog (d) Rabbit 

463 Which of the following radiations will bum 
human skin? 

(a) Infrared (b) Ultraviolet 
(c) X-rays (d) a-particles 


164 The continuous X-rays spectrum is due to an 
effect 
(a) bremsstrahlung 
(c) holography 


(b) breaking radiation 
(d) both (a) and (b) 


165 The continuous X-rays spectrum is obtained 
due to 
(a) deceleration of impact electrons 
(b) breaking potential 
(c) excitation potential 
(d) ionization potential 


166 In heavy atoms, the electrons are assumed to 
be arranged in 
(a) elliptical shells (b) inner shells 
(c) concentric shells (d) outershells 


i eriment of production of x, 
(él rors at 


by hi mionic emission 
(a) tential difference 
(0) Peking potential 


ic cut of current . - 
gh unit of Rydberg's constant is 

ss (b) m=" 

: re? (4) Nov! 

(0 


in heavy ate 
inner electrons in 'y atoms can 
69 Tr bed and dislodged by be 
ai «rays (b} u-particles * * 
() peparticles (d) y-radiations 
otal energy of an electron in an orb 
470 a timne nucleus iS fet 


und , 
4) 20"0 (b) unity 
(a) infinity (d) negative 


qt Inan electronic transition, atom cannot emit 
\ (b) visible rays 


(a) fs 
(d) ultraviolet rays 


(¢) infrared rays 


LASER is a device which can produce 
(a) monochromatic beam of light 

(b) coherent beam of light 

(c) an intense beam of light 

{d) all of the above 


{72 


173 Most widely used types of gas LASER are 
(a) neon (b) argon ion 
() helium (d) all of these 


{14 Which experiment is a demonstration that 
matier and energy can display properties of 
both waves and particles? 


(a) Young's doubte slit experiment 

(b) Davision-Germer experiment 

(c) Heisenberg's uncertainty experiment 
(d) Sterm-Gerlach experiment 


175 The existence of more than one distinct state 
with the same energy is called 
(a) exigency (b) degeneracy 
(c) normally (d) emergency 


M6 Te Splitting of atomic energy levels and the 
eveaed spectrum lines when the atoms 
"@ placed in a magnetic field is called 


2 accelerated towards the anoge 


(a) Joule und, 


Rected 
(4) Dey canbe deteedty aes 
181 Inde Brogile mode) 
i, 
(a) spectrum * vec 
(e) Franhoffer lines (9) ae 
182 The energy equivalent of 1 kg of matieris 
_(@) 10°85 () ty 
(e) 1025 (#1075 


183 Whatis a relativistic 
Schdnge enter) 
(a) Klein-Gordon equation 
(b) Laplace equation 
{¢) Quadratic equation 
(d) Binomial equation 


184 What is the scale for measurement of 


Bambridge mass spectrograph? 
(a) Linear (b) Inverse 
(c) Exponential (d) Logarithmic 
185 The usefulness of X-rays is largely due to 
their 
(a) mass (b) density 
(c) volume (d) penetrating power 
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186 LASER is a device for 
(8) producing a beam of white light 
(b) producing a beam of monochromatic and 
coherent hight 
(¢) Producing a beam of high intensity 
Coherent light 
(d) producing highly penetrating X-rays 


187 A LASER beam may be used to measure very 
large distance because it is 
(a) unidirectional (b) coherent 
(c) monochromatic (d) not absorbed 


185 The angular speed of an electron in the nth 
orbit of Bohr's hydrogen atom is 
(a) directly proportional ton 
(b) directly proportional ton? 
(c) inversely proportional ton 
(d) inversely proportional ton 


189 Which of the following can exist only in the 
integral multiple of h/2x? 
(a) Principal quantum number 
(b) Linear momentum 
(c) Angular momentum 
(6) Azumuthal quantum number 


180 Ionization of a hydrogen atom originally in its 
ground state takes a minimum amount of 
energy equal to 
(a) 24J 
(c) 123 eV 


(b) 4.24 
(d) 13.6 eV 


191 The energy in electron volts necessary to 
remove the most loosely bound electron fram 
the neutral atom is known as 


(a) Faraday energy (b) wave number 
(c) ionization potential 
(d) excitation potential 


192 Which experiment confirmed the de Broglie 
hypothesis? 
(a) Double-slit experiment 
(b) Davison-Germer experiment 
(c) Schrodinger’s Cat experiment 
(4) Bohr's experiment 


193 Cosmic rays mostly comprise of 
(a) neutral particles 
(b) negatively charged particles 
. (©) positively charged particles 
(d) ions : 


| 


494 The Davison and Germer experimant », 
to lateg 
(a) diffusion (b) Interfereneg * 
(c) polarization (J) electron Sitfractig, 
n 


195 Which of the following 
Galilian transformation? 
(a) Velocity (b) Impulse 
(c) Momentum (4) Distance 


'Sinvarian, 
Under 


196 A body moves with velocity of 2 x 10° met 
Its relalivistic mass becomes bi: 
(a) zero 
(b) unity 
(c) double of its rest mass 
(d) infinity 


197 An electron's speed is 0.01 times lat 
speed of light. Its de Broglie wavelength ig of 


(a) 0.242 Ae (b) 2.42 a2 
(c) 242A° (d) 242 Ae 


198 During the a-decay process 
(a) aneutronis emitted ” 
(b) an electron is emitted 
(c) ahelium core is emitted 
(d) a proton core is emitted 


199 From which radiation it is most difficult to 
protect oneself? 


(a) a-radiation 
(c) y-radiation 


(b) B-radiation 
(d) Heat radiation 


200 Which both elements are good for Auclear * 


fission? 

(a) Thorium an uranium 

(b) Thorium and radium 

(c) Plutonium and uranium 
(d) Plutonium an thorium 


201 Meanclife of a radioactive sampie ‘is 100 s. Its 


Half-life will be ‘ 
(a) 0.693 s (b) 1s 
(c) 6.93s (d) 69.35 


202 The hyperfine lines in the spectrum relates to 
(a) Stark effect 
(b) Zeeman effect’ 
(c) Lande's splitting 
(d) nuclear magnetic spin 


tne mass number varies, 

703 AS ties does not change.wr.t, Nucleus? 
(b) Volume 
(9) Density 


Mass 
4 inding energy 
the mass number increases, th 
204 As gy per nucleon ina Nucleus 
en (b) decreases 


e binding 


increases 
remains constant 


) varies ina way that depends upon a, 
the mass of a praton is equal to 
m (a) 1673 « 1077” kg 
(b) 1873 * - i 
a 91x 10 kg 
|) 9.418 1009 


206 one unified nee (1.U) is equal to 
(a) 1.6808 x 107” kg 
(by 1.7606 x 107 kg 
(cy 1.8608 x 10°77 kg 
(6) 1.9808 x 10°7” kg 


Among different elements of the. periodic 
a table, which of the following atoms is the 


simplest? 
(a) Carbon (b) Oxygen 
(c) Hydrogen (d) Nitrogen 


208 In heavy elements of the periodic table, the 
number of neutrons than protons are 


(a) lesser (b) greater 
(c) equal (d) undetermined 


209 Both xenon and cesium each have 
(a) 24 isotopes (b) 28 isotopés 
(c) 32 isotopes (d) 36 isotopes. 


210 A device used to determine mass of an 
isotope quite accurately is known as © 
(a) spectrometer (b) mass spectrometer 
(c) mass detector — (d) electronic balance 


211 The most abundant isotope of neon is 
(a) neon-20 (b) neon-21 
(c) neon-22 (d) bath (b) and (c) 


212 The binding energy per nucleon for iron is 
(a) zero (b) maximum 
(c) negative (d) minimum 


217 Cs - 137:is a radicisoto 
. IPE Used Lo determine 
the thickness of the walS of see! pipes Cs - 
137 is choosen because itemits, 
(2) radiowaves ——() a-partcles 
(C) P-particies (d) prays 
’ 


218 Nuclde 5° decays to nucide Y wth the 
emission of two a-particles and one B-partcle. 
Whatis the composition of nucle ¥7 
( ZY wR 

iy (Hg 


219 A freshly made sample of radioactive material 
gives a count rate of 8,000 counts per minute. 
‘After twenty days, it gives a count rate of 500 
counts per minute. What is the hal-ffe of the 
material? : 

(a) Sdays (b) 10 days 
(c) 20days (0) 40 days 


—— | 
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220 Mane Cune and Pierre Cune 
new radioactive elements, which are 


(a) uranium and radium 
(b) platinum and radium 
(¢) polonium and radium 
(d) crypton and radon . 


221 The charge on an a-particle is 
(a) +2¢ (b) -2e 
(c) +e (d) -e 


222 The mass of an a-particle is 
(a) 2u (b) 4u 
(c) 6u (a) 8u 


223 Magnetic field does not cause deflection in 
(a) a-particles (b) -minus particles 
(c) f-plus particles (4) y-fayS 


224 Which of the following are electromagnetic 


waves? 
(a) a-particles (b) B-particles 
(c) y-rays (d) Water waves 
225 Which temperature is required for the fusion 
of Wo nuclides? 
(a) 10°K (b) 107K 
(ec) 10°K + @ 10°K 


226 A y-ray of energy 1900 MeV is absorbed by 
(a) proton-antiproton pair 
(b) electron-positron pair 
(c) producing heat in the substance 
(d) the orbit 


227 2H + $82 —+ x + He. Whats X? 
(a) 8 (b) Jui 
(c) Tee (0) Ble. 
228 In the fusion process, there are 
(a) hydrogen isotopes 
(b) helium isotopes 


(c) carbon isotopes 
(d) oxygen isotopes 


229 When Be is bombarded by a-particles, then 


we obtain 
(a) electron. (b) proton 
(c) positron (d) neutron 


discovered two 230 Which fissionable material is used In breeder 


reaclor? 
io BU w Bru 
wim fe 


231 Hydrogen bomb is based on 
(a) controlled chain reaction 
(b) uncontrolled chain reaction 
(c) nuclear fusion 
(d) nuclear fission 


232 Atomic reactor is based on 
(a) controlled chain reaction 
(b) uncontrolled chain reaction 
(c) nuclear fission 
(d) nuclear fusion 


233 The necessary condition for nuclear fusion jg 
(a)high temperature and high pressure 
(b) low temperature and high pressure 
(c) low temperature and low pressure 
(d) high temperature and low pressure 


234 The critical mass of a fissionable material is 
(a) 1kg {b) 10 kg 
(c) 100 kg (d) 1,000 kg 


235 The energy of neutrons oblained during a 
fission reaction is ‘ 
(a) 0.1 Mev 
(c) 1MeV 


(b) 1 KeV 
(d) zero 


236 The emission of fi-particle from polonium-218 
results in the formation of 
(a) protactinium-231 (b) thorium~+232 
(c) astatine-218 (d) radon-222 


237 In air, the intensity of y-rays 
(a) falls of as the inverse of the distance from 
the source 


(b) falls of as the square of the distance from 
the source - 


(c) remains same everywhere 
(d) has no relation with distance from the 
source 
238 The SI unit of decay constant is 
(a) m, (b) mv" 
() s* . (8) Nm! 


arate of uranium-238 is 
ne 


9 
239 4620 yeas (b) 4.5 « 10° year, Misenas 
©) 5 days (4) 23.5 minutes ) fa Prien 
. sorts out (9) chan in iy Cd hoy 
ctroscope . 251 vas bis 
240 aint (b) molecules Wich Oe ot be ing 
elements (4) isotopes a ~ tetowng 5 4 
he nalffe of radium-226 is () cu o c 
ai ME yecoyeats 0) A5.x 10° years. 282 Wed of be 
bs 3,8 days (d) 23.5 minutes electric feig folowing is tetas 
is f tritium is called (2) apart es an 
ucleus of tritiu is cal (0) 9 ee 
we rm ton (b) triton rays (6 
deuteron {d) positron 253 Which one he Hevtrong 
: frequeneyy ° * ffowng has max 


2 charge on a helium nucleus is equal to {a) Visible igh 


943 Th = » 0) 
¥ narge of (C) rays 
He re electrons —(b)_ two protons voletrays. (4) Infrared rays 
fe) twoneutrons (4) One proton 254 The haltite of a 
( : Compared to its mean-tfe ig Substance as 
a4 The chemical behaviour of an atom is (a) 30% (0) 50% 
2 etermined by (C) 70% (6) 90% 
(a) mass number (b) number of isotopes 255 Th 
(c) atomic number (4) binding energy e bd elements with same number of 
cated Ut Meret mass number are 


5 Which uranium iSotope having the atomic 


weights as given below is easily fissionable? ° (2) 'sotones (0) isobars 
(a) 234 (b) 235 (C) Isotopes -@ F 
+ (¢) 236 (d) 238 258 The Sl unit of radioactivity is 
: : (a) becquert (0) cure 
4g Besides U""°, what else is needed for mak! 
mes atomic bomb? 59. (C) joule (8) rutherford 
(a) Electrons (b) Protons 257 Which of the fol : 
(c) Neutrons (d) Photons explained by the tunnel effect? : 
; ; (a) a-decay (0) Pecay 
247 The most Suitable material for moderator in a (©) y-decay (0) Radioactivity 
nuclear reactor is . : 
(a) B (b) Cd 258 ove of radioactivity is due to 
235, integration of 
(c) 0,0 (4) 9 U (@) proton {b) neutron 
: (c) electron (0) nucleus 


248 Which one of the following quantities is 


conserved in a nuclear reactor? 259 The reciprocal of decay constant, Q) of 8, 


(a) Energy only (b) Mass only radioactive element is 
. (a) halflife {b) meaneife 
(c) Momentum only (¢) total ite (4) curie 


(d) Mass, energy and momentum 


260 The haltlfe of isotope X is four days and is 


249 Which’of the following is required for initial mass is 32 mg. What mass of the 


maintaining sustained chain reaction? isotope X will remain after twelve days? 
(a) Neutrons (b) Protons (a) 2mg Oey 
(c) Electrons (d) Photons () 8mg @ 
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261 The halt-lfe of a given radioactive isotope is 
10 years The onginal mass of the isotope is 
12.9 What mass of this isotope remains 
undecayed after 20 years? 

(a) 069 (b) 1.29 
(c)' 30g (a) 609 


262 Samples of nwo radioactive nuclides, X and Y. 
each have equal activity A, at time t= 0X 
has a half-life of 24 years and Y a half-life of 
16 years The sampled are mixed together. 
What will be the total activity of the mixture at 


t= 48 years? 
1 

(a) AS () $A, 

© oA, (0) 3A, 


263 A newly prepared radioactive nuclide has a 


decay constant 4 of 10° s"!. What is the 
approximate half-life of the nuclide? 


(a) 1 hour (b) 1 day 
(c) 1 week (d) 1 month 


264 The initial activity of a sample of a radioactive 
isotope containing N, nuclei is A,. What is the 


number of unchanged nuclei when the activity 


has declined to fo, 


O69N, 
(a) 0.69 N, (>) —— 
N 
Cog 9) 35 


265 48 days after the receipt, the amount of 
iodine — 131 left behind is only 
(a) 0.13259 (b) 0.2135 9 
(c) 0.31259 (d) 0.1235 


266 When a f-particle travels through a medium, it 
knocks out electrons from the atoms due to 
(a) gravitational force of attraction 
(b) electrostatic force of repulsion 
(c) nuclear force 
(¢) electromagnetic induction 


267 Binding energy per nucleon is 
(2) greatest for heavy nuclei 
(b) least for heavy nuclei 
(c) greatest for light nuclei 
(8) greatest for medium weight nuclei 


268 The [\-particles move along 
{a) straight path (b) curved path 
(c) zig-zag path (d) circular path 
269 The y-rays have 
(a) thin tracks (b) thick tracks 
(c) no definite tracks (d) Continuous tracks * 


270 The binding energy per nucleon for uranium ig 


about 
(a) 7.7 MeV (b) 9.6 MeV 
(c) 13.6 MeV (d) 21.6 MeV 


271 The chain reaction is controlled by a series of 
rods, usually made of 


(a) uranium 
(c) boron 


(b) cacmium 
(d) steel 


272 The capture of neutron by a proton results in 
the formation of 


(a) deuteron and y-rays 
(b) deuteron and a-particle 
(c) triton and B-particle 
(d) tritron and X-rays 


273 The carbon dating is a 
(a) process to treat diseases in animals 
(b) process to determine the age of 


“archaeological and geological specimen 


by measuring the concentration of 
fadioactive isotopes 

(c) medicine for cancer treatment 

(d) process to treat diseases in plants 


274 Which isotope is used in radioactive dating? 
(a c? “(b) c? 
() c% (d) c' 

275 Which particles are not emitted by a 
radioactive sybstance? . 
(a) a-particles (b) B-particles 
(c) y-rays (d). Neutrons 

276 Which of the following radiatioris can 
penetrate 20 cm thick steel? 
(a) o-particles (b) B-particles 
(c) y-rays (d) Neutrons * 

277 The total number of nucleons in a nucleus are 
called . 


(a) mass number 
(c) neutron‘number 


(b) atomic number ” 
(d) isotopes 


ship between mass Number. 
ralatio andneulonnumberis . 


ne per 
118 ome vn (b) A=Z-N 
Ceren (4) N=Z-A 


c) . 
( uch large is the proton mass than the 


HOW FS mass? 
219 jection ™ (b) 1636 


(d) 1836 


energy tnat must be added to separate 
200 The cleus is called oe 
e critical energy (b) binding isa 
ravitational energy 
(d) electrostatic energy 


re binding energy to pull the deuterium Hy 


TI 

1 seat into a proton and Meats equal to lathes 
(a) 1-22 MeV (b) 2.22 Mev 291 Rcioative ¢ 
() 3:22 MeV (d) 4.22 Mev Cay series can be rape 

aes resented 
the force that binds protons and neutrons . ies chan (Sear chan 
together in the nucleus, despite the electrical rithmic chart. (4) ioe 
uision of the protons is called nT ; carbon 

a molecular force (b) nuclear force bia Api doesnot wove erogh in 


@ atomic'force (d) gravitational force 


(2) due toits intense ionization 
(b) due to its large mass 

(C) due to its high charge 

(d) due to its hight ionization 


@3 The decay tO form other nuclides by emitting 
: ticles and electromagnetic radiations by 
unstable nuclides is called 
(2) nuclear stability (b) radioactivity 


| 233 0 i . 
(@) carbon dating (3). spontaneously ne becquerels equal lo 


(a) decay of one radioactive atoms per 
second 
(b) decay of 10 radioactive atoms per second 


284 The binding energy per nucleon for uranium is 


bout : 
a 7.7 MeV (b) 13.6 MeV C) weal radioactive atoms per - 
4 seco 
(0) 21.6 MeV (4) 9.6 Mev 


(d) decay of infinity radioactive atoms per 
second 


285 When two deuterons merge to form a helium . 
nucleus, then the energy released during this 284 One curries equal to 


feaction is Fi ” . 
(a) 24 MeV (b) 124 MeV (a) 1.7 x 10'” atoms decaying per secon 
(c) 1124 MeV (d) 1240 MeV. (b) 2.7 x 10'° atoms decaying per second 


(c) 37 x 10'° atoms decaying per second 
(@) 5:7 x 10" atoms decaying per second 
295 The Sl unit of absorbed dose in 
(a) bel (b) weber 
. (©) gry (4) rem 


286 Density of nucleus is of the order of 
(a) 10° g cm? (b) 10° gcm® 
(¢) 10" gcm? (d) 1018 gcm> 


287 Select the Pair that represents isotopes. 
75. 
(a) 33x and 25 (b) 28x and 7X 


x 

a 

() 25, 75, 75, TH 
7X and (d) 45% and pris 


35% 


’ —_ | 
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a a a 
(a) X-rays and y-rays : 


296 One gray (G,) is equal to 
“lyon? 
(by 1a kg 


(a) 1a kg* 

(ce) tui" (a) ko 
297 One radian is equal to 

(a) 01G, (b) 0.01 G, 

(c) 0.001 G, (a). 0.0001 G, 
298 The SI unit of equivalent dose is 

(a) gray (b) radian 

(c} rem (a) seivert 
299 One rem is equal to 

(a) 01Sv (b) 0.01 Sv 

(c) 0001 Sv (d) 0.0001 Sv 


300 The constant’? is called the~ 
+ (a) decay constant 
(b) gas constant 
(c) Planck's constant 
(d) dose constant 


301 The mean-lfetime, generally called the 
lifetime of a nucleus or unstable particle is 
Proportional to the half-life Ty. 

Tia 
(8) Tnean = 7693 
() Tmnean = 0.693 T yp 
(0) Tmean = IN2 Typ 
(4) Twnean = 0.693-Typ 


302 The most familiar example of radioactive 
dating is 
(a) nitrogen dating (b) carbon dating 
(c) hydrogen dating (d) helium dating 


303 What is the quantitativ ‘pti 
effect of radiation on theivig tear ‘is 
{a) Radiation dosimetry 
(b) Radioactive dating 
(c) Telemetry. (0d) Dosage 


304 The energy delivered 
af to the tissue ii 
mass is called the absorbed dose of ean 


(a) X-rays (b) y-1 
(c) radiation a coerey 


305 Which of the following has the highest relative 


bilaak . 
ological effectiveness (RBE) or the quality - 


factor (QF)? 


ee 


(b) Electrons 
(c) Photons 
(d) a-particles 


306 The decay process In which an Unstaby 


nucleus splits into two fragments = 


comparable mass is known as 
(a) nuclear fusion (b) nuclear fission 
(c) radioactivity (d) carbon dating 


307 Cobalt-60 is a radioactive element’ with hat. 
life of 5.25 years. What fraction of the origina} 
sample will be left after 26 years? 

(a) 144 (b) 1/8 . 
() 116 (d) 1/32 


308 Half-life of a radioactive element js 1 
minutes. If the initial count rate is 368 counts 
per minute, for what time count rate reaches 
32 counts per minute? 
(a) 20 minutes 

+ (c) 80 minutes 


(b) 40 minutes 
(4) 120 minutes - 


309 Ashes from a campfire deep in a cave show 
carbon-14 activity of only one-eighth: the 
activity of fresh wood. How long ago was that 
campfire made? 
(a) 13590 years 
(c) 17190 years 


(b) 15190 years 
(d) 21190 years 


310 Which of the following defines the decay 

constant ‘A’ of a radioactive nuclide? 

(a) Activity/Number of undecayed nuclei, 

(b) Half-life/0.693 : 

(c) ine number of nuclei that decay per unit 
ime 

(d) The time for the activity of the nuclide to” 
be reduced by a factor of 2 


1A source initially contains N, nuclei of a 
radioactive nuclide. How many of these nuclei 


have decayed after a time intemal of three 
half-lives? 


(a) N16 ’ (b) NB 
(c) 7NY8 (d) 15N,/16 
312 Induced fission results from the absorption of 
(a) electron (b) proton 
(c) nucleon (d) neutron 


In which of the following controlled nuclear 
313 chain reaction is used to liberate energy? 

{a) Nuclear bomb (b) Atomic bomb 

() Hydrogen bomb (d) Nuclear reactor 


ir reactor, whic! jal ii 
314 eee censor? mime a oh 
(a) Water 
(b) Graphite 
(c) Uranium 
(d) Water and graphite 


In which reaction two or more small light 
nuclei nuclei come together or fuse, to forma 
large nucleus? 

(a) Radioactivity 

(b) Radioactivity dating 

(c) Nuclear fusion 

*. (d) Nuclear fission 


315 


316 Which particle has zero charge and zero rest 


mass? 
(a) Neutron (b) Proton 
(c) Electron (d) Photon 


317 Three particles n*, x” and x° with charges e°, 
e7' and zero are called 
(a) nuons (b) neutrons 
(c) electrons (d) x-mesons 


318 Ina cloud chamber, the c-particles leave 
(a) dense, straight and continuous tracks 
(b) only straight and continuous tracks 
(c) thin and discontinuous tracks 
() irregular tracks 


319 The background radiation in the atmosphere 
on the average is 
(a) 0.5 Sv per'year 
(c) 1.5 Sv per year 


(b) 1.0 Sv per year 
(d) 2.0 Svper year 


320 The neutral atoms of all isotopes of the same 
element contain the same numbers of 
(a) electrons and protons 
(b) electrons and neutrons 
(c) neutrons 
(d) neutrons and protons 


321 What are isotopes? < 
(a) Atoms of the same element with different 
numbers of neutrons 
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(b) Atoms of the same eleme: - 
numbers of protons int with different 


(c) Atoms which are radioactive 


(4) Atoms which have gai 
a ve gained or lost an 


322 The path of 7-rays in Wilson cloud chamber is 
(a) inegular 
(b) dense and straight 
(c) thin and continueus 
(d) thin and discontinuous 


323 The working of a coud chamber is based in 
the presence of ; 
(a) super heated vapours 
(b) fiquid 
(c) ‘super saturated vapours 
(d) unsaturated vapours 


324 Why are y-rays not deflected by a magnetic 
field? 


(a) They are strongly penetrating 
(b) They are weakly ionizing 

(c) They have no charge 

(d) They have no mass 


325 The best shield against y-rays would be of 
(a) heavy water (b) aluminium 
{c) iron (0) lead 


326 The following equation represents actinium 
decaying to thorium 


Which particle does Y represent? 
(a) Ahelium nucleus (b) Anatom 
(c) Anelectron (8) An neutron 


327 Which of = the following are particle — 
accelerators? 
(a) Cyclotrons 
(b) Synchrotrons 
(c) Linear accelerators 
(d) All of the above 


328 Which particles interact via all fundamental 
forces? 
(a) Leptons 
(c) Muons 


e Geiger-Marsden experiment, 2 narrow 
saricles was fired at a thin pece of 


(b) Hadrons 
(d) x-mesons 


329 In the 
beam of a-p: 
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338 Radioactivily is the phenomenon g, 


gold foi! na vacuum Some of the panier 
were scattered through [age angles 
result of the expenment provided evidenc 

the existence of 

(a) a very small charged nucleus 

(b) electrons orbiting the nucleus 

{c) neutrons in the nucleus 

(d) nuclear reaction 


330 Ina Geiger-Marsden experiment, Why do the 
great majonty of the a-particles pass straight 
through the metal foil? 

(a) Atomic nuclei may contain neutrons 
(b) Atoms are electrically neutral 

(c) Atoms are largely empty space 

(d) Atoms have positively charged nuclei 


331 Which six particles and their antiparticles 
interact by the weak interaction? 
(a) Leptons (b) Hadrons 
(c) Muons (d) n-mesons 


332 There are how many types of forces .or 
interactions? 
(a) Two 
(¢) Four 


(b) Three 
(d) Five 


333 How many types of quarks were suggested in 
1954 quark theory? . 
(a) Two 
(c) Four 


(b) Three 
(d) Five 


334 The unit generally used for measuring 
astronomical dislances is 


(a) parsecs (b) light year 
(c) metre (d) kilometre 


-'335 Which particles have spin quantum number 


112? 
(a) Mesons (b) Leptons 
(c) Hadrons (d) Muons 


336 Which theory is the f: 
Mis valence lamous standard model of 
(a) The big bang 


(b) Ci 
(c) Astronaut peers 


(d) The small slap 
337 The halite of a fadioactive substance is 


8 years. Whatis the ti 
im i 
Substance to decay complelen? Tq of this 


(a) 12 years 
(b) 24 
16) Ae yea (0) inny 
EE 


with the SSOclalag. 
(a) transition of radiowaves 

(b) production of a-particles only 

(c) decay of nucleus 


(d) reception of radiowaves 


339 Radioactive substances do not emit 
(a) a-particles (b) B-particles 
(c) yrays (d) Neutrons 


340 The reciprocal of decay Constant 


ye 
radioactive substance is equal to ot a 
(a) total life (b) half-life 

(c) mean life (d) curie 


341 Which of the following is not a ; 
radioactive decay? Mode of 
(a) Nuclear fusion —(b) a-decay 
(c) Electron capture (d) Positron emission 


342 Half-life and mean lifeti 
element are ane oe radioactye 
(a) equal to each other 
(b) inversely proportional toeach other 
(c) directly proportional to each other, ~ 
{d) not related to each other 


343 The half-life of a radioacti 
ue adioactive element depends. 
(a) temperature 
(b) pressure 
(c) nature of element 
(d) quantity of the element 


344 A radioactive isotope has a half-lile of 


2 minutes. What can be d 
> Statement? a 


(a) After 1/2 minute, 1/4 of the i 
femains ea? a 


(b) After 1 minute, 1/4 of the isotope remains 


(c) After 4 minutes, 1/4 of the isotc 
hae of the isotope. 


(0) After 4 minutes, noi 
rhage None of the isotope 


345 Wich 'ype of radiation would be stopped 
‘ompletely by a thin piece of cardboard? 
(a) a-particles (b) P-particles * 
(c) y-rays (d) X-rays © 
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346 The results of the a-particle scattenng 
experiment gave evidence for which of the 
following? 

(a) Nuclear fusion 

(b) Radioactive decay 
(c) Existence of isotopes 
(d) Nuclear atom 


347 An a-particle is the same as 
(a) a helium nucleus 
(b) a high speed electron 
(c) a hydrogen nucleus* 
(d) electromagnetic radiation of short 
wavelength 


348 Specially designed solid state detector can be 
used to detect 


(a) a-particles 
(c) y-rays 


(b) p-particles 
(0) X-rays 


349 Which of the following detectors can count 
fast and operate at low voltage? 
(a) G.M. counter 
(b) Cloud chamber 
(c) Solid state detector 
(d) Bubble chamber 


350 Which of the following occurs in the decay of 

radioactive nucleus? 

(a) The nucleus absorbs another nucleus 

(b) The nucleus absorbs at least one form of 
radiation 

(c) The nucleus always splits into two equal 
fragments 

(d) The nucleus emits at least one form of 
radiation 


351 a-particles are used for the treatment of skin 
of a patient due to 
(a) highly ionizing power 
(b) low penetration power 
+ (C) positively charged particles 
(d) helium nuclei 


352 a-particles emitted from a radioactive material 


are : 
(a) He-nuclei (b) H-nuciei 
(c) Li-nuciei (d) B-nuclei 


353 Nuclear force exists between 
(a) proton-proton (b) neutron-neutron 
(c) neutron-proton —_(d) alll of these 


354 How many a 
Hee YY a-particles are emitied in the 


Bie 2ihy 
(a) 43 (b) 4 ‘ 
(c) 5 () 6 


355 How many p-partcles are emitted in the follow 
decay? 


wey 
(a) 2 (b) 3 
(c) 4 (0) 5 
356 The number of electrons in Bu nucleus are 
(a) 92 (b) 235 
(c) zero (d) 143 


357 The antiparticle of electron is 


(a) proton (b) neutron 
(c) photon (d) positron 
358 The helium nucleus does not contain 
(a) two electrons (b) two neutrons 
(c) two protons (d) sixnucleons 


359 The process of energy generation in sun and 
stars is 
(a) fusion of heavy nuclei 
(b) fusion of light nuclei 
‘(e) fission of light nuclei 
+ (d) solar panels 


360 The molecular weight of D0 is 
(a) 16 (d) 18 
(c) 20 (4) 24 


361 The most readily fissionable isotope of 
_ uranium has atomic mass of 


(a) 234 (b) 235 . 
(c) 236 (4) 238 
362 Positrons are produced during 
(a) annihilation (b) ionization 
(c) pair production  (d) X-rays production: 


363 When an electron and a posivon are 
annihilated, then number of protons produced 
is : 

(a1 |. (b) 2 
(c) 3 (a) 4 
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le? 
364 Which of the fotiowing ts its own ant-partre 
(a) Photon (b) Electron 
(c) Proton (a) Positron 


a 
365 In a fission reactor, which particle causes 


uranium-235 nucleus to split? 
{a) a-particle (b) ray 
{c) Neutron (d) Proton 


365 When we pass a radiation from a radioactive 
matenal through an electnc field 
(a) all three kinds of rays will be de 
(b) onty the y-rays are deflected 
(c) the a and P-particles are deflected 
(d) only the a-particles are deflected 


flected 


367 Which of the following causes the deflection of 
a-particles when they re passed through @ 
thin foil? 

(a) Attraction of nucleus 

(b) Collision with nuclei 

(c) Interactions with electrons 

(d) Electrostatic repulsion by the nucleus 


368 The tunnel effect makes possible 
(a) a-decay (b) y-rays 
(c) positive Bdecay (d) negative B-decay 


369 Particles which can be added to the nucleus 
of an atom with changing its chemical 
properties are called 
(a) electrons 
(c) neutrons 


(b) protons 
(d) a-particles 


370 Asolid state detector is basically 
(a) a reverse-biased p-n junction 
(b) a forward-biased p-n junction 
(c) 2 p-n-p transistor 
(d) an-p-n transistor 
a1 nena helium atom loses an electron, it 
(a) ana-particle 
(b) @ proton 
(©) a positive helium ion 
(4), a negative helium ion 


372 eae dating method is possible because 
{a) C'" has higher atomic number than C12 
(>) C'*is quite stabie 


with time 
(d) a dead body cease toget ci’ from the 
surroundings 


373 The simple form of particle accelerator js 
(a) cathode ray tube (b) oscillator 
(c) amplifier (d) phase lockeg loop 


374 The scientific theory concerning the coming 


into existence of universe 
(b) cosmogony 


(a) cosmology 
(d) cosmos 


(c) cosmography 


375 Radiocarbon in the atmosphere is Produce 


by the bombardment of 

(a) oxygen by high energy neutrons 
(b) oxygen by high energy protons 
(c) nitrogen by high energy protons 
(d) nitrogen by high energy neutrons 


376 Howis radiocarbon dating done? 
(a) By estimating the amount of radium 
present in the sample 
(b) By estimating the ratio of amounts cM 
and c” still present in the sample 
(c) By estimating the radiocarbon still present. 
inthe sample 7 


(d) By estimating the ordinary carbon still 
present in the sample 


3{7 The particles equal in mass or greater than 
* protgns are called 
(a) mesons 
(c) baryons 


(b) bosons 
(d) nucleons 


378 The phenomenon * of radioactivity is “ 


associated with 

(a) decay of nucleus 
(b)" decay of atoms 

(c) fusion of nuclei 

(d) emission of electrons 


379 The particles less in mass than protons are 
(a) mesons (b) bosons 
(c) baryons (d) nucleons 


380 Sub-atomic particles whi i ron 
nuclear force are ileal” 


(a) leptons 


(b) hadrons 
(c) mesons 


(d) quarks 
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p-atomic particles which does not 360 
36! eperience strong nuclear force are Halil pilin) paricies leave no tral 
b) photons 
(a) hadrons ( (a) Electrons Protons 
(¢) leptons (2) nugeens ‘(c) a-partctes ig Neutrons 
the process by which nuclei emt a, B and 391 Which of me pinay 
362 rays in order to attain stabilty is called fee ae ab tymecay ae 
(a) radioactive disintegration (a) Anumber of electrons 
(b) B-decay (c) radioactivity (b) Two protons 
(d) radioactive transmutation > (c) Aproton and an electron 
(4) An a-particle 


83 In 2 
: controlled by introducing 


(a) iron rods (b) cadmium rods 
(c) graphite rods (d) platinum rods 


384 Which of the following is the’ most massive 


particle? 
(a) Deuteron (b) a-particle 
(c) Neutron (d) Positron 


385 In fission reaction, heavy water is used as a 
(a) coolant” : 
(b) moderator. 
(c) heat exchanger 
(4) controller of reaction rate 


386 Which of the following is believed to be carrier 
- of nuclear forces? 
(a) Lepton 
(c) Bason 


(b) Meson 
(4) Baryon 


387 Which of the following can be used as an 
arrester in a nuclear reactor? 


(a) Graphite (b) Heavy water 
(c) Uranium (d) Cadmium 
388 Which of the following is an example of 

nuclear fusion? 2 

(a) Formation of water from hydrogen and 
oxygen. 

(b) Formation of barium from krypton and 
uranium 


(c) Formation of helium from hydrogen 
(d) All of the above 


389 Which of the following is not a mode of 
tadioactive decay? 
(a) Positron emission 
(b) Electron capture 
(c) Fusion reaction 
(d) a-decay 
‘ 


a nuclear reactor, chain reaction is 


392 The critical mass of a fission reaction is 
(a) the mass to start a nuclear fission 
reaction 
(b) the minimum mass for chain reaction 
(c) the size of the reactor core 
(d) the size of fuel plus the size of moderator 


393 Tracer techniques make use cf 
(a) neutron scattering 
(b) electron beams. 
(c) LASER 
(d) radioactive isotopes 


394 Neutrino is a particle wth 
(a) chargeless property and has no spin 
(b) chargeless property and has spin 
(c) chargeless ike electron and has spin 
(d) the same property as neutron 


395. When a positron is emitted. it causes 
(a) mass number to increase by one 
(b) mass number to decrease by one 
(c) atcmic number to decrease by one 
(d) atomic number to increase by one 


396 The radiations emitted in the following 


reaction are in the sequence of 
A} As 
Bx 9 BY 2K 2k 
(a) a By (>) Bay 
() .a.B (8) Bye 


397 When two nuclei of masses My and mp fuse to 


form nucleus of mass ‘m' and some energy is 
released, then 

(a) (my + m2)>™m 
(c) my +m .=m 


(b) (my +m) <m 
(a) my—mg=™ 
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+ figgronadle yranium-235 (a) 92 U (v) Mtg, 

398 The cntical mass 0: isgionad A 
ae (4) fo°Th 


can be reduced by 
(a) adding impunties to 


(b) heating the matenal 


407 Which of the following has gr 
by neutron reflecting Srealeg, 


energy per nucleon? 


surrounding 


{c) 
matenal ‘i (a) Normal hydrogen (b) Deuterium 
(d) surrounding it by neutron absorbing (©) Tritum @) Heluma 
matenal n 
399 A slow neutron can cause fission In = 408 aig cbt energy released pa tan 2 
2 7 . 
(a) uranum-238 (b) uraniuim: ‘ 
{c) hydrogen-1 (d) thorium-232 (a) 200 eV (b) 2 key 
9 (c) 2MeV (d) 200 Mey 


400 Nuclear force as compared to electrostatic 


force 1s 

{a) weaker and long-range 
{b) weaker and short-range 
(c) stronger and longer-range 
(d) stronger and short-range 


409 The binding ener er ni ts 
. nuclides ‘anaing trom hydrogen ea Stable, 

found experimentally to be dependent on s 
(a) the mass number . 
'b) the temperature a ‘ 
” nuclides of he Sortplaoy the . 
(c) the size of the nucleus 
(d) the chemical state of the nuclides 


401 The loss of mass in amu. in a nuclear 
change can pe calculated from energy 
involved in MeV by 
(a) dividing by 931 
(c) dividing by 391 


(b) multiplying by 931 410 How many terminals does a BJT have? 
(d) multiplying by 391 (a) 1 (b) 2° 3 
402 The half-life of a radioactive substance 3 4 

depends on 

(a) pressure (b) température 

(c) amount of substance 

(d) no external influences 


411 In a resistor, when base width decreaest ed 
increasing Vgc, this phenomenon is caliad) 
(a) tunneling (b) thermal run\ 
, wa 
(c) pinch off (d) early effect J 


403 Deuterium is 
(a) a transuranic element 
(b) a type o cosmic particle 
(c) an isotope of hydrogen 
(d) an isotope of helium 


412 Lissajou's figures are used in a Cathod 
Oscilloscope (CRO) while measuring go) 
(a) time period (b) frequency 
(c) voltage gain (d) phase angle § 


413 An emitter follower has 


404 A deuteron is : 
(a) high input impedance and high output ® 


(a) a type of proton 


seeks impedance 
‘ a neutron bounded together (b) "high input impedai id 
ype of f-particle impedance aca 
(d) a type of neutr i 
me ‘on (c) ad input impedance and low output 
, ne parti wean é 
oat icle having zero mass and zero (d) low input impedance’and high output 
(a) positron (b) electron iecaies ; 4 
(c) neutrino (d) neutron 


414 Which of the following configurations of BJTS * 
gives both voltage gain and current gain? 
(2) Common Base (CB) 4 
(b) Common Emitter. (CE) 
(c) Common Collector (CC) 
(d) all of the above . 


406 
The only naturally occurring nucleus that 


undergoes a fissi 
ission re: 
Neutrons of low energy om Produced by 


ais Why FET amplifiers are called voltage 
controlled devices? 
(a) Input is a current signal 
(b) Output is a current signal 
(c) Inputs a voltage signal 
(d) Output is a voltage signal 


416 Which one of the follawing gates in a 
universal gate? 


(a) OR (b) AND 
(c) NOT (4) NAND 
417 Ebers-Moll Model describes the working of a 
(a) BJT (b) FET 
(c) MOSFET (d) UST 


418 Which of the following Circuits is used as local 
oscillator in radio receivers? 
(a) AF oscillator 
(b) Phase Local Loop (FLL) 
(c) RF oscillator 
(d) all of the above 


419 Base current of a transistor is 1 mA and 
collector current is 99 mA. What is emitter 


current? 
(a) 1mA (b) 98mA 
(c) 100 mA + (d) 110 mA 


420 At room temperature, the potential difference 
between the {wo sides of depletion region for 
silicon is of the order of 

* (a) 0.3 V (b) 0.5V 
(c) O7V (d) O9V . 


421 An active component of an electronic circuit 
consisting of a small block of semiconducting 
material to which at least three electrical 
contacts are’made is known as 
(a) rectifier (b) amplifier 
(c) thermocouple (d) transistor 


422 In n-p-n transistor, the current flows in the 
direction from 
*(a) emittertobase — (b) emitter to collector 
(c) basetoemitter (d) base to collector 


423 Ina transistor, which one is very thin? 
(a) Collector (b) Emitter 
(c) Base (4) Depletion region 


424 Which one among these contacts in a 
transistor is non-rectifying? 


Modem Physies 299 
(a) Base (b) Emitter 
(¢) Collector (4) None of trese 

425 Vihich component of a transistor 
concentration of mpunty? ‘stor has greater 
(2) Cotector (b) Emiter 
(c) Base (6) Alef these 


426 A transistor consists cf 
(a) one p-n junction 
(b) two p-n junctions 
(c) three p-njuncsons 
(¢) four p-n junctions 


427 For the normal operation of transistor, the 


emitter base junction is always 
(a) zero biased (b) reverse biased 
-(C) forward biased (4) both (a) and (b) 
428 A transistor can be used as 
(2) oscillator (b) amplifier 
(c) switch (¢) both (a) and (c) 


429 If we use two diodes and a centre tapped 
transformer, we will get 
(a) transistor (b) amplifier 
(c) half-wave rectifier 
(d) full-wave rectifier 


430 An expression for current gain of a transistor 


is 
(a) Belle (b) B=Iclg 
(©) B=lptle (8) BElg-'e 


431 NOR gate is a combination of 
(a) OR gate and NOT gate 
(b) OR gate and AND gate 
(c) OR gate and OR gate 
(d) NOT gate and AND gate 


432 The output of a two input OR gate ts zero only 
when its 
(a) either input is one 
(b) either input is zero 
(c) both inputs are zero 
(d) both inputs are one 


433 An AND gate is 
{a) equivalent toa series switching circuit 
(b) equivalent toa parallel switching circuit 
(c) equivalent to universal gate 
(d) a reciprocal of NAND gate 
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434 The binary equivalent of 25 is 
(a) 111001 (b) 11001 
{c) 1001 (d) 10101 
435 The decimal equivalent of (1111S 
(a) 5 (b) 10 
(c) 15 (d) 120 


forward-biased, 


tion is 
436 If the base-emitter junc! reverse-biased. 


and base-collector junction |S 
then BJT isin i 
(a) cut off mode (b) amplification mode 


(c) saturation mode (d) inversion mode 


437 In CE amplifier, phased reversal occurs when 
the output voltage is taken between 
(a) base and collector 
(b) base and emitter 
(c) collector and emitter 
(d) none of the terminals 


438 In CC configuration, voltage gain is 
(a) less than one (b)more than one. 
(c) one (d) zero 


439 Which of the following is basic transistor 


configuration? 
(a) CB (b) CC 
(c) CE (d) All of these 


440 Which of the following is the most commonly 
used regions of operations for a transistor? 
(a) Cut-off (b) Saturation 
(c) Active (d) All of these 


441 What is the basic advantage of class A 
operation of an amplifier? . y 


(a) Ithas high efficiency 
(b) thas high gain 

(C) Ithas low distortion 
(0) Ithas high distortion 


442 An expression for voltage gain of an amplifier 
is 


i 
(2) VowVin = B Rete 
(0) VouMin= BrylRy 
(€) VoulVin = BlRe * tig) 
(8) VouMin = Rel Brie 


~ 443 The S\ unit of cisrrent gain is 


(a) ampere (b) amper 
‘e-metr 
(c) ampere-volt (d) it fee no uni 


44a A transistor can be used as a switch whey 
(a) collector and emitter behave as two 
terminals 
(b) collector and base behave as two 
terminals 
(c) base and emitter behave as two term 


(d) collector and emitter behave as ong 


terminal 


445 Transistors with various combinatio, 
widely used as switches in 


(a) electric generators 
(b) rectifiers 

(c) amplifiers 

(d) computers 


446 A complete amplifier circuit made on a Sllicon : 


chip and enclosed in a small capsule is 
(a) inductor 

(b) metal detector 

(c) diode 

(d) operational amplifier 


447 When transistor works as’ an amplifier, its> 


output is 
(a) more 
(b) less 
(c) zero 
(d) directly proportional to the input 


448 An operational amplifier have how many input 


terminals? 
(a) One (b) Two - 
(c) Three (d) Four 

449 The resistance between (+) and (-) inputs of 
an amplifier is * 
(a) zero (b) low 
(c) high (d) infinity 


450 An operational amplifier can be used asa" 
(a) comparator 
(b) night switch 
(c) inverting and non-inverting amplifier 
(d) all of the above 


451 Why transistor is preferred to triode valve for 


use as an amplifier? 

(a) Because it can handle large power 

(b) Because it has higher input impedance 
(c) Because it has higher voltage gain 

(9) Because it has lower voltage gain 


MS are 


452 What is the overall gain, if three amplifiers 
each with again of 30 are cascaded? 


(a) 30 (b) 90 
"  (e) 270 (4) 27,000 
453 As oscillator is basically an amplifier with loop 
_ gain 
(a) zero (b) infinity 


(c) less than unity — (d) more than unity . 


454 Which one of the following is not a component 
of a Bipolar Junction Transistor (BJT)? 
(a) Base (bo) Emitter 
(c) Collector (d) Grid 


455 There are how many modes of operations of a 
BJT? ? 
(a) 2 (b) 3 
() 4 F (d) 5 


456 The advantage of electron tube over a 
transistor is 
(a) its high efficiency (b) its high gain 
(c) low consumption of power 
(d) low input impedance 


457 ‘Negative feedback ' 
(a) increases stability 
(b) decreases stability 
(c) produces oscillatory 
(d) cannot occur 


458 Which BJT configuration is used for signal 


inversion? 
(a) CE (b) CC 
(c) CB (d) BE 


459 Push-pull amplifiers employ 
(a) one transistor — (b) two transistors _ 
(c) three transistor (4) four transistor 


460 The relation between a and for BUT is 


(a) =p () =z> 


a 
ita 
461 A.unijunction transistor (UJT) 

(a) has only one junction 

(b) is a two terminal device 

(c) is fabricated from germanium 

(d) is fabricated from uranium 


(a) B=a(1-a) 


(c) B= 
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462 An operational amplifiers will act as an 


inverting amplifier, when the inj 
connected to put signal is 


(a) inverting terminal 

(b) non-inverting terminal 
(c) earthened wire 

(9) both (a) and (b) 


463 The value of open loop gain for the amplifier is 
(a) zero 
(b) very low 
(c) very high 
(d) of an intermediate value 


464 An expression for gain of non-inverting 


amplifier is 
(a) G=1-Ry/R, (bt) G=1* RyRy 
(c) G=1+RYR,  (d) G=1-R,R, 


465 The gain of an amplifier is independent of 
(a) the two externally connected resistances 
(b) what is happening inside the amplifier 
(c) internal structure of the amplifier 
(d) all of the above 


466 Usually in an operational amplifier, the inputs 
used are of 
(a) equal voltage and same polarity 
(b) equal voltage and opposite polarity 
(c) different voltage and same polarity 
(d) different vottage and opposite polanty 


467 A logic circuit with one input and one output 
that inverts the input signal at the output is 


(a)_ AND gate (b) NOT gate 
(c) OR gate (d) NOR gate 
468 A logic circuit whose output signal is ‘1’ when 
inputs are differentis ? 
(a) NAND gate 
(b) NOR gate , 


(c) exclusive OR gate 
(d) exclusive NOR gate 


469 The mathematical notation for NOR operation 
is 


(a) X2A-B (b) X=A+B 
() X=A+B (4) X=A-B 
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order 
470 The input resistance of 3 JFET is of the 
of 
(b) 10 M0 


(a) 1MQ 
(c) 100 MQ (a) 1,000 Ma 


in 
471 Which type of amplifier causes minimum dra 


of power supply? 
(a) Class-A 
{c) Class-C 


(b) Class-B 
(a) Class-A8 


472 The input excilation fora JFET IS 
{a) current signal 
(b) voltage signal 
(c) voltage and current signals 
(d) neither voltage nor current signal 


473 The band width of an audio-ampiifier is 
(a) 10H2 to 10kHz (b) 20 Hz to $4 Hz 
(c) 20 Hz to 20 kHz (d) 20 Hz 10 60 kHz 


474 Which configuration is used to connect high 
impedance source to a low impedance load? 
(a) CE (b) CB 
(c) CC (a) BE 


475 Current gain of a CE amplifier is 50. Its Mp iS 
about 


(a) 25 
(c) 75 


(b) 50 
(d) 100 


476 Low frequency response of an amplifier is 
mainly limited by : 
(a) biasing configuration 
(b) coupling capacitor 
(c) by pass capacitor 
(d) input impedance 


477 ACE amplifier with by passed emitter resistor 
is an example of < 
(a) current series feedback 
{b) voltage sires feedback 
(c) current shunt feedback 
(d) voltage shunt feedback 


478 Emitter follower amplifier is an example of 
(a) current series feedback 
(b) voltage series feedback 
(c) current shunt feedback 
(d) voltage shunt feedback 


g A darlingion amplifier is characterizeg by 
47’ (a) high yoltage and current galn 
(b) high input resistance and current gain 
(c) high output resistant and current gain 
(d) low input 


480 How positive feedback will effect an ampliier, 
(a) Increases the voltage gain 
(b) Decreases the vollage gain 
(c) Initiates oscillation to occur 
(3) Damaged it 


481 The mathematical notation for NAND 


operation is. 
(2) X=A-B (b) X=A+B 
(9 X=A+B () X=AB 

482 The mathematical notation for ‘exclusive a 
operation Is . 
(a) X=AB+AB = (b) X= AB+AB- 
_(e) x= A-8 (8), X= AaB 

483 The mathematical notation for exclusive NOR. 
operation is 
(a) X=AB+AB —(b) X= AB+AB 
(c) X= A-B (@) X= ASB 


484 The advantage of electron tube over 


semiconductor is 

(a) its efficiency 

(b) its unlimited type 

(c) its low consumption power 

(d) that it takes no warming up time 


485: Transistors are made from 
(a) plastics 
(b) metals 
+ (c) insulators 
(d) doped semiconductors 


486 Transistor stands for 
(a) transfer of resistance 
(b) transfer of current 
(c) transfer of power 
(d) \ransfer of voltage 


{resistance and current gain 3 


is a capacitor-resistor combination used 
wu in oscillators in grid circuit? 
(a) To generate oscillation ; 
(b) To bias the grid automatically 
(c) TO amplify oscillations 
(d) TO sustain the oscillations 


486 AD oscillator is basically an amplifier with loop 
gain 
(a) zero (b) less than unity 


{c) more than unity (d) infinity 


489 Choose the one which acts as single inverter. 
(a) Common emitter ({b) Common collector 
» (c) Common base (d) Diode 


* 490 An oscillator is generally a device that 


(a) generates.a.c. signal without any a.c. 
input 

(b) generates adc signal without any ac 
input 

(c) generates an ac. signal supplying a.c. 
“input 

(d) generates RF carrier signals 


491 An important property of an ideal power 
supply is 
(a) infinite internal resistance 
(bj zero internal resistance 
(c) large output resistance _ 
(d) small output resistance 


492 Which circuit elements has two stable states 
and can be used to store information? 


(a) Flip-flop or latch (b) Logic gate 
(c) Oscillator (d) Amplifier 
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4 Who studied the change in y, 
help of geometry for the first ti 
(a) Nicole Oresme 
(c) Alberuni 


me? 
(b) Galileo 


(¢) Ibn-al-Haithem 


2 Who studied freely fallin 
modern scientific method? 
(a) Galileo 


(b) Issac Newton _ 
(c) Albert Einstein 


(d) Alkundi 


3 The electric cell was invented by _ 
(a) Albert Einstein (b) Galileo 
(c) Alesandro Volta (d) Alberuni 


4 Who discovered that mass 
forms of each other? 
(a) Issac Newton 


(b) Albert Einstein 
(c) Galileo 


(d) Khawarizmi 
5 The circumference of earth was measured by 


(a) Alkundi * (b) Alberuni 
(c) Ibn al-Haithem (d) Issac Newton 


6. Who wrote books on sound and music? 
(a) Alberuni (b) Ibn al-Haithem 
(c) Galileo (d) Alkundi 


7 Which of the following scientists is known for. 
his exceptional work in the field of optics? 
(a) Albert Einstein (b) Issac Newton 
(c) Ibn al-Haithem (d) Alberuni 


8 Which one of the following scientists got 
Noble prize due to his work of combining two 
basic forces of nature? 

(a) Dr. Abdul Qadeer Khan 
(b) Dr. Abdul Salam 

(c) Dr. Muhammad Ishfaq 
(d) Dr. Mubarak Mund 


9 The laws of motion and gravitation were 
introduced by 
instei Issac Newton 
a): Albert Einstein (b) G 
a Galileo (d) Archimedes , 


40 When did-an international Committee agree 
ona set of definition of ge 
(a) 1912 © (b) = 
(c) 1960 (a) 1 


9 bodies using 


and energy are’ 


ae 


MULTIPLE CHOICE QUESTIONS 
elocity with the ° 


11 Some concepts of i 
iecdicel ey Static electricity were 


(a) Chinese (b) Plato 
(c} Thales (d) Archimedes 
12 The first book of 


Physics was written by 
(a) Maxwell (b) Newton 
(c) Aristotle (d) Faraday 


13 The three laws of motion first Published in 
1687 by Sir Issac Newton in his work * 
(a) Method of Fluxions 
(b) Optics . 
(c) Principia mathematica 
(d) Arithmetic Uniersalis 


14 Which Muslim scientist gave the first clear 


description and correct analysis of pinhole 
camera? 


(a) Ibn al-Haithem 

(b) - Ibn-Ishaqal-kundi 

(c) Nasir al-Din al-Tusi 

(d) Ibn Musa al-Khawarizmi 


. 15 Which Muslim scientist is regarded as “father 


of optics"? 

(a) al-Khawarizmi 

(b) Ibn al-Haithem 

(c) Ibn-Ishaq al kindi 

(d) Nasir al-Din al-Tusi ~ 


16 Electromagnetic wave theory was proposed 
by 

_ (a) Maxwell 

(c) Fizeace 


(b) Hertz * 
(d) Huygen 


17 Whois generally credited with the invention of 
first optical microscope? 
(a) Hans Lippershery (b) Giovanni Faber 
(c) Galileo (d) Issac Newton 


18 Which Italian inventor .is credited with 


describing and sketching the first ideas for 
contact lens in 15087 


(a) Galileo 
(c) roger Bacon 


(b) Leonardo da Vinci 
(d) Hans Lippershey 


19 Who gave the law of equipartition? 


(a) Maxwell 


*~ (b) Carnot 
(c) Claussius 


(d) Boltzmann 
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20 Who proposed the thermodynamic scale of 


temperature? 
(a; SaadiCamot —_(b) Si James Dewar 
(c) Lord Ketvin (d) Gabnel Fahrenheit 
21 Who explained Browniay_—- movement 
Quantitativety? 
(a) Issac Newton —_(b) Albert Einstein 
(c) James Maxwell (4) Robert Brown 
22 Who proposed the temperature equalization 
mechanism of a body by thermal radiations 
with that of its surrou ndings? 
(8) Prerre Provost (b) Robert Brown 
(c) Alben Einstein (d) Issac Newton 
23 Wave mechanics was introduced by 
(2) GP Thomson _(b) de-Broglie 
(c) Heisenberg (d) Max. Planck 
24 Who was the Most outstanding theoretical 
physicist? 
(a) Daniet (b) Maxwell 
(c) Ampere (6) Young 
25 Prof Abdul Salam was awarded Novel prize 
m 
(a) 1970 (b)1972 
(ce) 1979 (d) 1983 
26 The special theory of relativity was presented 
in 1905 by : 
(a) Young (b) Planck 
(c) Schrodinger (d) Einstein 
27 Abu Abdullah. Ibn Jabir Al-Battani was the 
. greatest 
(a) Philosopher (b) Mathematician 
(c) Astronomer (d) Palmist 
28 Who was the author of Mathematical 
Principles of Natural Philosophy? 
(a) Kepler (b) Einstein 
(c) Max. Planck (4) Newton , 
29° The law of inertia was first time formulated by 
(a) Galileo (b) Newton, 
(c) Kepler (d) Planck 
30 The law of gravitation was introduced by 
(2) Huygen (b) Boyle 
© Newton (d) Pascal 


3 


33 


3 


a 


7 


) 


40 


Who gave the idea of matter wave? 
(a) de-Broglie (b) Planck 
(c) Einstein * (d) Huygen 


Who proposed that light ene, Y travels 
space by means of wave motion? h 


(a) Maxwell (b) Planck 
(c) de-Brogle (3) Huygen 


The discovery of interference of 4j hi 
made possible in OM Was 
(a) 1801 (b) 1825 

(c) 1901 (a) 1925 

Young's double slit experiment was Performeg 
in . 

(a) 1801 (b)_ 1901 

(c) 1916 (d) 1934 


Wave theory of light was proposed by 


_(a) Newton (b) Thomas Young 
(c) Maxwell 


(d) Huygen . 
Michelson’s interferometer was devised in 
(a) 1801 (b) 1825 
(c) 1867 (d) 1881 
Who developed hypothetical heat engine that 


has the maximum possible efficiency in 18242 
‘(a) Saadi Camot (b) Rudolf Diesel 
(c) August Otto (4) Karl Benz 


Who provided theoretical explanation of a 
blackbody spectrum? 

(a) Einstein (b) Planck 

(c) Wien (d) Stefan 

Who explained the Franhofer lines in the” 
Spectrum of solar radiations? 

(a) Wein (b) Stefan 

(c) Fraunhofer (d) Kirchoff 

Who invented the first - Closed-tube 


thermometer in 17137 
(a) Gabried Fahrenheit 
(b) Galileo 

(c) Anders Celsius 

(0) Lord Kelvin 


Who originated the idea of heat death of the 


universe is 18527 
(a) Lord Kelvin 


(b) James Thomson 
(c) John Thomson 


(d) Saadi Carnot 


0? 
in se yon Guricke 
a 


Lord Kelvin 
a gaadi Carnot 
HA James Maxwell 


What invention is generally referred to as the 


43 fist capacitor? 


(b) Kleist Jar 


on Jar 
a) Mes (d) Ohm Jar 


(c) Leyden Jar 
o first studied the visible region of 
hydrogen spectrum? 


(a) Lyman 
( Balmer 


(b) Pfund , 
() Brackett 


5 Which of the following pair is correct? 


(a) Rutherford — X-rays, 
(b) Roentgen — Electron 
(c) Chadwick — Neutron 
(4) J.J. Thomson — Photon 


46 Who introduced the ‘concept that an atom 


possesses quantized energy levels? 
(a) Fermi (b) Newton 
(c) Einstein (d) Bohr 


47 Which scientist announced for the first time 


that the universe is expanding? 
(a) Einstein (b) Newton- ; 
(c) Edward Hubble = (d) Karl Marx 


48 The study of atomic structure of crystals by 


X-tays was initiated by 
(a) Mosely 
(c) Huygen 


(b) Young © 
(d) Bragg 


49 Light travels perpendicular to electric and 


magnetic fields, amd requires no material 
medium, was proposed by 
(a) Einstein (b) Max Planck 

* (c) Bragg (d) Maxwell 


Vv ft ny wavefront can be 
. a Pee nai source of waves. This 
Statement is known as 
(a) Huygen’s wave theory 
(b) Michelson's wave theory 
(c) Raman's effect 
(4) Rayleigh’s wave theory 


veloped the world's first vacuum Pump 54 Inter 


52 


53 


54 


55 


56 


s7 


Sclentisty, their 


erence effects Secor ea 


(a OF ght were 

= fo 
jen 

Polaroid’ 

(a) 1787 bas: 

(c) 1897 ) 1 

The corpuseutar 

(a) Huygen a tdi wreny 

(¢) Newton (9 Tamas Yong 

The wave nature of ight was 

(3) Thomas Young (ey rego 

(C) Maxwell ( 

The ditracton of tht was discovered by 

(@) Newton 

(b) Young 

(C) Francesco Grmaldi 

(6) Hertz 

The first demonstration of wave nature of ight 

Was provided in 1801 by the expenment of 

(2) Huygen (0) Thomas Young 

(c) Fresne! (¢) Maxwell 


The velocity of light was determned 
‘accurately by 


(a) Newton (d) Huygen 
(c) Michelson (@) Young 
58  Photophone was invented by 
(a) Graham Bet (0) Galieo 
(c) Michelson (6) Faraday 
described an ideal heat engine in 18407 
2 ‘arose (b) Saadi Camot 
(c) Ketvin (4) Cume 
60 The concept a entopy wat ees 
SaaciCamot (0) Boy 
(e) Chates (9) Roepe 
i 
81 Te temperature scale based uren Pe For 
of water was given C7 ) Carat 
a) Rabe tn) Gesu 
(c) Keluin wl 
5 wy mechanical work 
A relationship beWwetT pished by 
an energy was SHH Count Rumford 
(a) Davy (a) Kelvin 
(c) Joule 
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73 Lenz's presente 


63 


65 


66 


67 


68 


69 


70 


71 


72 


Who first discovered a similanty in nature of 
X-rays and light rays? 
(a) Roentgen 

(c) Man Von Lave 


(b) Bragg 
(d) Moseley 


Which scientist coined the term “quantum 
mechanics"? 

(a) Karl Mark 

(c) Erwin Schrodinger 
(a) Issac Newton 


(b) Max Born 


Who discovered the exclusion principle which 
states that no two electrons can occupy the 
same quantum-mechanical state in a given 
system? 

(a) Neils Bohr 

(c) Wolfgang Pauli 


(b) Issac Newton 
(d) Max. Planck 


Who developed the first atomic reactor? 
(a) Bohr (b) Rutherford 
(c) Fermi (4) Taylor 


Which Russian physicist first proposed the 
liquid-drop model for the nucleus in 19287 

(a) Niels Bohr (b) George Gamow 
(c) Niel Armstrong (4) Bill Clinton 


The first measurement of the force between 
electric charges was made in 


(a) 1684_ (b) 1784 
(c) 1864 (d) 1874 
Who devised a technique for the 


measurement of change on an electron in 
19097 


(a) Joule (b) Millikan 
(c) Ampere (d) Ohm 
Who discovered a phenomenon of 
thermoelectricity? 

(a) Peltier {b) Joule 


(c) Seeback (d) Thomson 


Who discovered a relation between electric 
‘and magnetic field? 


(a) Hans Christian Oersted 
(b). Michelson Faraday 
(c) Lenz (d) Hertz 


Faraday's law was deduced in 
(a) 1826 (b) 1831 
(c) 1836 (d) 1841 


74 


75 


76 


7 


78 


79 


80 


81 


82 


b) 1829 
1826 ( . 
5 1834 (d) 1839 

icist of 
Lenz was a physicist | ; 
i America (b) Russia 
(c) Japan (d) China 


Who invented Commutator? 
(a) William Sturgeon 

(b) William Smith 

(c) Michael Faraday 


(d) Mosely 

Commutator was invented in 

(a) 1820 {b) 1830 

(co) 1834 (d) 1840 

Magnetic effect of current was discovered by 
(a) Faraday (b) Fleming 

(c) Oersted (d) Ampere 


The scientist who first noted that a compass 
needie was deflected when in the 
neighbourhood of a current-carrying wire was, 
(a) Joseph Henry 

(b) Hans Christian Oersted 
(c) Michael Faraday 

(d) J.J. Thomson 


The first superconductor was discovered in 
(a) 1905 (b) 1911 
(c) 1917 (d) 1923 


The first superconductor was discovered by 
(a) Faraday 

(b) Lenz 

(c) hamaerlingh Ornes 

(d) Oersted 


A new class of ceramics materials was 
discovered in 


(a) 1938 
(c) 1978 


(b) 1958 
{d) 1986 


ve Special theory of relativity was presented 


(a) 1905 


(b) 1909 
(c) 1914 


(d) 1919 


65 


87 


88 


89 


90 


1 


92 


93 


\(c) Stefan 


(c) Maxwell» (d) Planck 


Who measured the intensity of emitted 

with wavelength radiated from a blackbody 
different temperatures? U 
(a) Lummer {b) Pringsheim 

(4) both (b) and (c) 


Who suggested that energy is radiated or 
absorbed in discrete packets called quanta? 
(a) Max. Planck, (b) Stefan 

(c) Lummer (d) Boltzmann 


When did Max. Planck suggest that energy is 
released of absorbed in discrete packets? 


(a) 1899 _ (b) 1900 

(ec) 1905 _ (a) 1911 

Max. Planck was awarded Nobel prize in 
(a) 1905 — (b) 1911 

(c) 1917 (d) 1918 

Albert Einstein was awarded Nobel prize in 
(a). 1916 (b) 1918 

(c) 1921 (d) 1923 


The relation between work function and 
maximum energy of photoelectrons was 
discovered by 
(a) Stefan 

(c) Einstein 


(b) Max. Planck 
(d) Marely 


Compton's effect was presented in 
(a) 1921 (b) 1923 
(c) 1934 (d) 1933 


Compton's effect was presented by 
(a) Mosely . 
(b) Marely 

(c) Arthur Holly Compton 

(d) Stefan Boltzmann 


Arthur Holly Compton was awarded Nobel 
prize in 


(a) 1923 (b) 1927 
(c) 1934 (0) 1934 
Positron was discovered by 

(a) Wilson (b) Anderson 
(c) Dirac (a) Stefan 


Sclentists, their 
3. The special theory of relativity was pr 53 Inventions and Discoveries 211 


The , 
by NnC® of antparicie was discovered 
(a) Wilson 
{b) Anderson 

(Dee (6) Sefan 

95 The _ ‘ ‘ 
Ol electors waa paca Nave Sate 
(2) Stefan 
(b) Rayleigh 
(¢) Davison and Germer 
(0) Balmer. 

96 Prince Louis and Vi . 
the Nobel prize in” Bate received 
(a) 1919 (&) 1923 
(c) 1927 ( 1929 - 
pe ‘and Germer received the Nobel prize 
(a) 1929 (b) 1931 
(c) 1935 (4) 1937 


102 


Prince Louis and vector de-Brogtie got Nobel 
prize for their work on 

(2) the dual nature of particles 

(b) the wave nature of particles 

{c) the corpuscular nature of particles 

(d) all of the above 


Davison and Germer got Nobel prize for théir 
work on 

(2) the dual nature of particles 

(b) the wave nature of particles 

(c) the corpuscular nature of particles 

(d) all of the above 


. 100 Who pointed out that both wave and particle 


aspects are required for the complete 


description of both radiation and mater? 
(2) Davison and Germer 
(b) J.J. Thomson 
(¢) Neil Bohr 
(4) Compton 
i yf 
The first successful quantitative theory of 
- atomic structure was formulated by A 
(a) David Bohm (b) Louis de-Broglie 
(c) Neil Bohr (d) J.J. Thomson 
Who identified the first senes in the spectrum 
of hydrogen? e 
+ (a) Lyman (b) Pfund / 
(c) Balmer (d) Brackett 


__ 4 
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ller (3) Fermi 
103 Balmer identified the spectral lines in the (c) Te 


spectrum of hydrogen in 


414 Who was awarded Nobel prize for 


Predicting 
(a). 1785 (b) 1885 meson? iting B | 
(c) 1936 (3) 1966 (a) Yukawa (b) Pauli 
jer (d) Fermi 
104 J. R. Rydberg obtained a formula to describe (c) Schrading (a) 
the wavelength of the hydrogen atom in ded Nobel pri 
115 Who was awar bel prize for Y 
(a) 1885 (b) 1834 artificial atomic transmutation? frst 
(c) 1896 (d) 1903 : (a) Yukawa (b) Rutherforg 
105 Neil Bohr made his three postulates in ; (c) Chadwick (4) Becqueret | 
Ne)! (B87 (b) 1905 FS 116 Who discovered neutron in 19327 . ‘ 
tos 1918 {a} 1821 “(a) Chadwick (b) Bohr ; | 
105 Who was the first to suggest the existence of (c) Rutherford (d) Fermi | 
a positively charged nucleus in an atom? 2 
(a) JJ Gees (b) R.A. Millikan 117 The nicest model of He Blom Was deriveg 
. +. partly from experiments involving the 
(c), E- Ruthertord 49) Nak Bohr z= scattering of a-particles performed by 
107 Who introduced the concept that an atom (a) Chadwick (b) Rutherford 
Possesses quantized energy levels? (c) Anderson (d) Einstein , | 
(a) Raman (b) Bohr He 
Fg 118 The first artificially produced Nuclear , z | 
(c) Newton {d) Fermi. | transmutation was accomplished by ee 
108 Natural radioactivity was discovered in (a) Curie (b) Rutherford 
(a) 1878 (b) 1895 ==. * (6) Becquerel ==) Chadwick SECTION I 
(c) 1904 (d) 1908 Ss 


. ANSWERS . : APPENDICES : 
109. The phenomenon of natural radioactivity was 1 e ? . 


a a c 4.b 5.b x . | 
discovered by 6d 7c 8b 8b we Se | 
(a) Lord Rutherford ‘ic 12.¢ 13.¢ 14.4 15. b 
(b) James Chadwick 16.a i7a 18. b 9c 8 26 
(c) Henrie Becquerel 21.d 0 22a 23b 24b 5. 
(d) Marie Curie é . 26.d 27.¢ 28. a 29.b 30.6 
Sta 32.¢ 33. a Ba 3h.d 
110 Artificial radioactivity was discovered by 3%.d 37a 38. b 38c¢ 0640.8 
(2) Rontgen” i 44.a "42a 43.¢ 44.c 45.0 . 
- (>) Becquered 46.d 47.¢ 48.d 49d 50.a 
(c) Rutherford Sta 52:b §=53.¢ 54.d. 55.¢ 
(6) Marie Curie and Pierre Curie 5b 57.c 58a 5%b 60.d 
' : Bic 62c¢ 63c 64b 65. 
111 The cloud chamber was invented by C.T.R. 6c 67.b 68d 69b 7O0c 
Wilson in Ma 72b 736) 674b. Tha . 
(a) 1905 (b) 1907 7%.c 77.c 78b. 79.b  80.¢ 
(c) 1909 (4) 1911 » 81d 82a 83a B4d 85a | 
86.b 87d 88c¢ 89.c 90. , 
112 Geiger counter was designed by S1.c  92.b 93.6 694b 95. 
(a) Wilson (b) Geiger and Muller” 96.0 97/d 98, 100. ¢ 
(c) Lawrence (d) Mosel ne teen 
Y Wc 102,¢ 103.b 404,c 105. ¢ 
443 Who desi j 108. c 107.4 108b 109.¢ 110d 
reed ie ae ahd Md 2b Bd 4a 115. 
164 117.b 148. b 
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3 INTERNATIONAL SYSTEM OF UNITS - 
The System International Units, abbreviated by SI, is the s non developed by the General 
onference on Weights and Measures and adopted by nearly all the Santis of the err 


C 
SI Base Units 


Quantity 


SI Base Units Symbol 


Length 


metre 


Mass kilogram 
Time second 
Electric current ampere 7 = 
Thermodynamic temperature kelvin © 


Amount of substance mole 


candela 


“SI Derived Units 


m i : 


Luminous intensity 


Aréa 


square metre 


Volume cubic metre 


hertz 


Frequency 


kilogram per cubic 


Density 
metre 


.| Speed, velocity metre per second, 


Angular velocity _ fadian per second 


meter per second 
square 


Acceleration 


radian per second 
square 


newton 


Angular acceleration 


Force 


pascal 


Pressure 


kilogram metre per 
second 


‘joule 


‘Viscosity 


Work, energy, quantity of heat 


Power watt 


coulomb 


Charge 


Potential difference, 
electromotive force . 


Electric field strength 


volt 


volt per metre 
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Equivalent Unit 
Quantity 
Electnic resistance ohm 
Capacitance farad 
Magnetic flux weber 
Inductance henry 
Magnetic flux density tesla 


Magnetic field strength ampere per metre 


Magnetomotive force ampere 

Luminous flux Lumen 

Luminance candela per square 
metre 

Iiluminance Lux 

Wave number 1 per metre 

Entropy joule per kelvin 


Specific heat capacity joule per kilogram- 


kelvin 


Thermal conductivity watt per metre-kelvin 


Radiant intensity Watt per steradian 
Activity (of a radioactive source) Becquerel : 
Radiation.dose Gray 
Radiation dose equivalent sievert 


S| Supplementary Units 
Quantity | Unit 


fadian 


Plane angle 


Solid angle Steradian 


DEFINITION OF SI UNITS 
metre (m) 


The metre is the | j an 
11299, 702, 458 second length equal to the distance travelled by light; in vacuum, in @ time of 


kilogram (kg) 


he kilogram is the unit of m is equal to the m: mation e of the 

x ass; it pi 

fogiam. trie oe paed sl is ‘ | to the mass of the internatio ial prototy| 
preserved in a vaull at Serves, France, by the Int 


lerational Bureau i 
ese Of Weights and Measures. 


The second is the durati 


transiti ion of 9,19; 
‘ansiton between the two hyper 531.770 periods of the radiations corresponding to the 


ine levels of the ground State of the cesium-133 atom. 


EE 


gram is @ particular cylinder of platinum-iridium alloy, _ 


SS SS a er 
ampere (A) ‘ 

The ampere is that constant current thal, if maintained in two straight parallel cond 

infinite length, of negligible circular cross-section, and placed 1 metre ann paral heend sty sof 
petwaen these conductors a force equal to 2 x 10°” newton per metre of length. 


kelvin (K) 


The kelvin, unit of thermodynamic temperature, is the fraction 1/273.16 of the ; 
temperature of the triple point of water, faction thermodynamic 


ohm (2) 


The ohm is the electric resistance between two points of a conductor when a constant difference 
of potential of 1 volt, applied between these two points, produces in this conductor a current of 1 ampere, 
this conductor not being the source of any electromotive force. 


coulomb (C) _ 2 . % 
The coulomb is the quantity of electricity transported in 1 second by a current of 1 ampere. 


candela (cd) 

The candela is the luminous intensity, in a given direction, of a source that emits monochromatic 
radiation of frequency 540 x 10"? hertz and that has a radiant intensity in that direction of 17683 watt per 
steradian. 


mole (mol) 


The mole is the amount of substance of a system that contains as many elementary entities as 
there are carbon atoms in 0.012 kg of carbon 12. The elementary entities must be specified and may be 
atoms, molecules, ions, electrons, other particles, or specified groups of such particles. 


newton (N) 
The newton is that force that gives to a mass of 1 kilogram an acceleration of 1 metre per second. 
Joule (J) : 2 
The joufe is the work done when the point of application of a constant force of 1 newton 
displaced a distance of 1 metre in the direction of the force. : 


watt (W) 


The watt is the power that gives rise to the production of energy at the rate of 1 Joule per second. 


volt'(V) 


The volt is the differen 
constant current of 1 ampere, when the powe 


lucting wire canrying 


ce of electric potential between two points of a cond bey 


1 dissipated between these points is ‘equal to 


weber (Wb) 


. The weber is the magnetic flu 
force of 1 volt as it is reduced to zero al 


ive 
x that, linking a circuit ‘of one tum, produces in it an electromo! 
a uniform rate in 1 second. 
ee radian by uniform point Source 


The lumen is the luminous flux 
having an intensity of 1 candela. 


emitted in a solid angle of 1 ste! 


Scanned with CamScanner 


318 Physics Lecturer Guide — 


farad (F) 

The farad is the capacitance 0! 
difference of potential of 1 volt when it is ¢ 
henry (H) 

The henry is the inductance of a close 


produced when the electric current in the circuit varies unifo 


radian (rad) 


The radian is the plane angle betveen two radii of a circle that cut off on the circumference an are 


‘qual in length to the radius. 


Steradian (sr) 


The steradian is the solid angle that, having its vertex in the centre ofa sphere, Cuts off an areg 
the surface of the sphere equal to that of a square with sides of lerigth equal to the radius of the sphere, 


SI Prefixes 


{a capacitor bel 
harged by a quan 


d circuit in which an electromotive force of 
mly al a rate of 1 ampere per secong, 


DATA AND FORMULAE 


Speed of light in space 


Permeability of free space 
Permittivity of free space 


Elementary charge 

The Planck constant, 

Unified atomic mass constant 
_Rest mass of electron 

Rest mass of proton 

Molar gas constant 

The Avogadro constant : 
The Boltzmann constant 
Gravitational constant 


Acceleration of free fall 


Data 


c= 3.00x10°ms? 
Uo = 4nx 407 Hm 
y= 8.85 x 107 Fm! 

= (1(36 n) x 10° F mt 
e=1.60x10%C 
h=663x 10 Js 
U= 1.66 x 10°? kg 
me=9.11 x10" kg 
Mp = 1.67 x 10-7 kg 
R=8310K mor? 
Na = 6.02 «1073 mort 
K= 1.38 x 10773 41 
= 6.67 «10 Nm? kg? 
9=9.81ms? 


tween the plates of which there al 
tity of electricity equal to 1 coulomb, 


| 
| 


Uniformly accelerated motion 


Work done on/by a gas 
Gravitational potential 
Refractive index 
Resistor in series 
Resistors in parallel 
Electric potential 
Capacitors in series 


Capacitors in parallel 
Energy of charged capacitor 


Alternating currentvoltage 
Hydrostatic pressure 


Pressure of an ideal gas 
Radioactive decay 


Decay constant 


Formulae 


S=utegat 
v=u"+2aS 
W=paVv 
=-Gmr 
n= sin C 
R=R,+R+... 
"R= UR, + UR, +... 
Vz Qere st 
MIC = AIC, + IC, +... 
C=C,+¢, 3 


w=30Vv 
x=x, sin ot 
P=pgh 
“pfs 
x =x, exp(-At) 


~ 0.693 


d 
ha 


in = 3H 
Mean density of mass in the universe Pp = 3H 8x6 


Equation of continuity 


Bernoulli equation (simplified) 


Av = constant 


1 2 
Pitz Pve= P23 PY2 


Stokes’ law F=6xnrv 

Reynolds’ number Re= pwn 

Drag force in turbulent flow FBC pv 
a 
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abscissa: The value correspondin 
horizontal distance of a point 
the Y axis. The X coordinate, 


to the 
0N.@ graph from 


Absolute deviation: The differen 
single measured value and 
several measurements made in 


ce between a 
he average of 
the same way, 


Absolute error: The actual difference 
measured value and its accepted oiled a 


Absolute zero: The temperature of a b 
i ineti od 
which the kinetic energy of its molecules eas 
minimum, 0 °K or -273.16 °C, 


Absorption spectrum: A continuous Spectrum 
interrupted by dark lines or bands that are 
characteristic of the medium through which the 
fadiation has passed. 


Acceleration: Time rate of change of velocity. 


Acceptor: An element with three valence electrons 
per atom which when added to a semiconductor 
crystal provides electron “holes” in the lattice 
structure of the crystal. 


Accuracy: Closeness of a measurement to the 
accepted value for a specific physical quantity; 
expressed in terms of error. _ 


Adhesion: The force of attraction between unlike ; 


molecules. 


Adiabatic process: A thermal process in which no 
heat is added to or removed from a system. 


Alpha particle: A helium-4 nucleus, especially 
when emitted from the nucleus of a radioactive 
atom. —~ 


Alternating current: An electric current that has 
one direction during one part of a generating 
cycle and the opposite direction during the 
remainder of the cycle. 


Ammeter: An electric meter designed to measure 
Currént. > 


Ampere: The unit of electric current; equal to one 
Coulomb per second. 


Amplifier: A device consisting of one or more 
vacuum tubes (or transistors) and associated 
circuits, used to increase the -strength of a 
Signal. 


Amplitude: The maximum displacement of a 


Vibrating particle from its mean equilibrium — 


Position. 


Glossary 323 
Angle of incide 


nce: The angle between the 


incident ray and the 
Of incidence, nero ~~ 


Angle of reflection: The, angle: between the 


reflected ray and the normal d i 
“of incidence. rawn to the point 


Angle of refraction: The angle between the 


refracted ray and the normal drawn to the point 
of refraction. 


Aiattrom: A unit of linear measure equal to” 
101° m.. a 


Angular acceleration: The time rate of change-of__ 
angular velocity. 


Angular impulse: The product of a torque and the 
time interval during which it acts. 


. Angular momentum: The product of the rotational 


inertia of a body and its angular velocity. - 


Angular velocity: The time rate of change of 
angular displacement. . 


Anode: (1) The positive electrode of an electric 
cell. (2) The ‘positive electrode or plate of an _ 
electronic tube. (3) The electron-poor electrode: 


Antimatter: A substance composed - of 
_ antiparticles. : 


Antiparticle: A counterpart ofa subatomic particle 
having opposite properties (except for equal 
mass). 4 


’ 


Aperture: Any opening through which radiation 
may pass or The diameter of an opening that 
admits light to a lens 


Apparent: power: The product of the effective 
values of alternating voltage and current. 


Arc tangent: The inverse function to the tangent. 


Armature: A coil of wire formed around an iron or 
steel core that rotates in the magnetic field of a 
generator or motor. 


Atom: The smallest particle of an element that can 
exist either alone or in combination with other 
atoms of the same or other elements. 


Atomic mass unit: One-twelfti of the mass of 
carbon-12, or 1.660565 x 10” kg. 


Atomic number: The number of protons in the 
nucleus of an atom. 
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324 Physics Lecturor Guide w: The volume of a dry gas va, 
No" th the pressure exerted Upon i, - 


rage of the Boy 


Atomic weight: The weighted avel 
atomic masses of an elements isol 
on thei’ relative abundance 


topes bast’ 


voltage proportional 


i : eatin 
Audio signal: The a! ace’ in an electric 


fo. the sound pressure pro 
circuit 


Average velocity: Total displacement divided by 


elapsed time 


Back emf: An induced emf in the armature of a 


motor that opposes the applied voltage. 


Band spectrum: An emission spectrum consisting 
~ of futed-bands of colour. The spectrum of a 
substance in the molecular state < 


Barometer: A device used to measure the 
pressure of the atmosphere. 


Baryon: A subatomic particle with a large rest 
mass, @.g., the proton” 


Basic equation: An equation that relales the 
unknown quantity with known quantities in a 
problem. 


_ Basic law of electrostatics: Similarly charged 
objects repel each other. Oppositely charged 
objects attract each other. 


Beam: Several parallel rays of light considered 
collectively 


Beat: The interference effect resulting from the 
superposition of two waves of slightly different 
frequencies propagating in the same direction. 
The amplitude of the resultant wave varies with 
time 


Becquerel: The rate of radioactivity equal to one 
disintegration per second. 


Beta particle: An electron’ emitted from the 
nucleus of a radioactive atom. 


Betatron: A device that accelerates electrons by 
means of the transformer principle. 


Bevatron: A high-energy synchrotron. 


Binding energy: Energy that must b 
nucleus to break it in, eee : 
Boiling point: The temperature at which the 


Vapour pressure of a liqui 
al te Sencar quid equals the pressure 


Boson: A subatomic pattict 
: te with zero ch 
rest mass, e.g., the photon, aigeand 


Breeder 10 


fai 
wil 
verse the temperature is constant. 
pr 
actor; A nuclear teactor in which a 
fe material 1S produced at a greater 


f 
fissiona is consumed. « 


rate than the fuel 
it lar and ¢; 
movement: The Irregu andom 
claadioa of small particles suspended jn 


ment 
fui known to be a consequence of the thermal 
mation of fluid molecules. 


a it used for makir 
le chamber: Instrumen| us King the 
ee of ionizing particles visible as a trail of tiny 


bubbles ina liquid. 


Calorie: The quantity of heat equal to 4.19 joules, — — 


Calorimeter: A heat-measuring device consistin, 
of nested metal cups separated by an air space. . 


Candle: The unit of luminous intensity of a light 
source. 


Capacitance: The tatio of the charge on either 
plate of a capacitor to the potential difference 
between the plates. 


Capacitive reactance: Reactance in an a-c circuit 
containing capacitance which causes a lagging 


voltage. 


Capacitor: A combination of conducting plates 
separated by layers of a dielectric that is used 
to store an electric charge. 


Capillarity: The elevation or depression of liquids 
in small-diameter tubes.- 


Cathode: (1) The negative electrode of an electric 
Cell. (2) The electron-emitting electrode of an 
electronic tube. (3) The electron-rich electrode. 


Cathode rays: Particles emanating 
cathode; e.g. electrons. 


from a 


Celsius scale: The temperature scale using the 
ice point as 0 °C and. the steam. point. as 
100 °C, with 100 equal divisions, of degrees, 
between; formerly the centigrade scale. ; 


Center of Curvature: The centre of the sphere of 
which the mirror or lens surface forms a part. 


Center of gravity: The point at which all of the 


weight of a body can bi i 
concentrated, ly e considered to be 


ugal force: Force that tends to move the 
Cont eS of a rotating object away from the 


centre of rotation. 


etal acceleration: Acceleration directed 


tel o 
izes ‘ds the centre of a cifcular path. 


towar' 
centripetal force: The force that produces 
centripetal acceleration. 


Chain reaction: A reaction in which the material or 
energy that starts the reaction is also one of the 
products and can cause similar reactions, 


Charles’ law: The volume of a dry gas is directly 
proportional to its kelvin temperature, providing 
the pressure IS constant. 


Chemical change: A change in which new 
substances with new properties are formed. 


Chemical equivalent: The quantity of an element, 
expressed in grams, equal to the ratio of its 
atomic weight'to its valence. 


Chromatic aberration: The non focusing of light 
of different colours. 


Circular motion: Motion of a body along a circular 
path o . 


Cloud chamber: A chamber in which charged 
subatomic particles appear as trails of liquid 
droplets. 


Coefficient of area expansion: The change in 
area per unit area of a solid per degree change 
in temperature. 


Coefficient of cubic expansion: The change in 
volume per unit volume of a solid or. liquid per 
degree change in temperature. 


Coefficient of linear expansion: The change in, 
length per unit length of a solid per degree 
change in temperature. 


Coefficient of sliding friction: The ratio of the 
force needed to overcome sliding friction to the 
normal force pressing the surfaces together. 


Coherence: The property: of two wave trains with 
identical wavelengths and a constant phase 
relationship. 


Cohesion: The force of attraction between like 
molecules. 


Colour: The visual perception of light associated 
with its frequency or wavelength. 
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Commutator: A Split ring ina dc generator, each 
Segment of which Is connected to an end of 
corresponding armature loop : 


Complementary colours: 


T 
combine to form white light wo colours that 


Complete vibration: Back and forth 
P = Motor 
object describing simple harmonic motion. aa 


Component: One of the several vectors that can 
fe combed geometrically to find a resultant 
vector. . 


Composition of forces: The combining of two or 
ek component forces into a single resultant 
force. 


Compression: The region of a longitudinal wave 
in which the distance separating the vibrating 
Particles is less than their equilibrium distance. 


Concave: Surface with centre of curvature on the 
same side as the observer. 


Concave lens: A lens that diverges parallel light - 
rays indident on its surface. 


Concave mirror: A mirror that converges parallel 
light rays incident.on its surface. 


Concurrent forces: Forces with lines of action 
that pass through the same point 


Condensation: The change of phase from a gas 
‘or vapour to a liquid. 


Conductance: Thé reciprocal of the ohmic 


resistance. 


Conductor: A material through which an electric 
charge is readily transferred. 


Conservative forces: Forces for which the law of 
conservation of mechanical energy holds true; 
e.g. gravitational forces and electrostatic forces. 


Continuous spectrum: A spectrum without dark 
lines or bands or in which there is an 
uninterrupted change from one colour to 
another. ; 

Converging lens: A tens that is thicker in the 
middle than it is at ne +3g2 and bends incident 
parallel rays towards @ «¢=smon point. 


Convex: Surface with centre of curvature on the 
‘opposite side from the observer. 
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converges P3 x to 
Convex lens: A lens eet retractve inde: 


rays (assuming the 


be smalier) sie ight 
Convex mirror: A mirror that dwerges PS! 
rays incident on Its surface. re 
arti 
Cosmic rays: High-energy neat P 
apparently onginating {rom ute 
chrotron. 
Cosmotron: A high-energy synchrotro! . 
» equal t0 
Coulomb: The quantity of electricity 0! 
charge on 6 25 » 10° electrons 
+ The force 
Coulomb's law of evectrostalles: a cect 
between two point ¢ Hace magniuses 


proportional to the 
and inversely proportional 
distance between them 


I to the square © 


ism: The force 
Coulomb's law of magnets Te ell 


between two magnetic a 
proportional to the strengths of the poles Hes 
inversely proportional to the square 
distance apart 

qual magnitude acting in 


Couple: Two forces of € 
m1 the same plane, but not 


opposite directions In 
along the same line. 


Crest: A region of upward displacement in a 
transverse wave. 


angle of incidence in 


Critical angle: That limiting 
sults in an 


the optically denser medium that re: 
angle of refraction of 90°. 


Critical mass: The amount of @ particular 
fissionable material required to make a fission 
reaction self-sustaining. 


Critical point: The upper limit of the temperature- 
pressure curve of a subsiance. 


Critical pressure: The pressure needed to liquefy 
a gas af its critical temperature. 


Critica! temperature: The temperature to which a 
gas must be cooled before it can be liquefied by 
pressure 


Critical velocity: Velocity below which an object 
moving in a vertical circle will not describe a 
circular path, 


Curie: The quantity of any radioactive nuclide that 


has a. disintegrati 
becquereis, gration rate of 3.7 x 49! 


ity: Current per unit scale div 
iv Oy er cut-off bias. The gm bs 
id voltage, for a given Plate vojta, ) 
negative 5 fa vacuum (ube (0 Cease to cone! 


A. characteristic threshoiy, 


ency: 
cutott (ew cident light below Which, fop 
treat yatenal the photoelectric emissign é 
iv | 
Sections ceases: 
ntial: A negative potential on 
uot Pt a photoelectric cell that reduces iS 
protoelectic current to zero. 


series of changes producag ; 
oye ences that occur periodically, i 


device for accelerating’ chargeg 


ron: A 
eat paricles by means Of D-shapeq 
electrodes. v 


Damping: 

due to the 
tant; The ratio between the Number of 
per second and the total 


dissipation of wave eriergy, 


Decay cons 
ale decaying 


number of nuclei 

Decibel: A unit of sound sintensity level, The 
smallest change of sound intensity that the 
normal human ear can detect. 


The reduction in amplitude of a Wave Be 


Declination: The angle between magnetic north 
and the true north from any surface location- 


also called variation. 
Derived unit: A unit of measure that consists of 


combinations of fundamental units. a 


Dew point: The temperature at which a ‘given: , 
amount of water vapour will exert equilibrium, 
vapour pressure. y 


Diamagnetism: The property of a substance 
whereby it is feebly repelled by a strong 
magnet 


Dichroism: A property of certain crysfalline 
substances in which one polarized component — 
of incident light is absorbed and the other is” 
transmitted. 


Dielectric: An electric insulator. A non conducting 
medium, 3 


Dielectric constant: The ratio of the capacitance 
with a particular material separating the plates 
of a capacitor to the capacitance with a vacuum 
between the plates 


The spreading of a wave disturbance 


tlon: 
bitin ion behind an obstruction . 


into a regi 
jon angle: The angle that a diffracted 


ctl 
oti front forms with the grating plane. 


wavel 
piffraction grating: An optical surface, either 

transmitting of reflecting, with several thousand 

equally spaced and parallel grooves ruled in it 
Diffusion: (1) The penetration of one type of 
particle info a mass of a second type of particle. 
(2) The scattering of light by irregular reflection. 


Dimensional analysis: The performance of 
indicated mathematical operations in a problem 
with the measurement units alone. 


Diode: A two-terminal device that will conduct 
electric current more easily in one direction than 
in the other. * 


Direct current: An essentially constant value 
current in which the movement of charge is in 
only one direction. 


Direct proportion: The relation between two 
quantities whose graph is a straight line. 


process -of separating 


Dispersion: The 
light into its component 


polychromatic 
wavelengths. 


Displacement: (1) A change of position in a 
particular direction. (2) Distance of a vibrating 
particle from the midpoint of its vibration. 


Dissipative forces: Forces for which the law of . 


conservation of mechanical energy does not 
hold true; e.g. frictional forces. 


Distillation: The evaporation of volatile materials 
from a liquid or solid. mixture and their 
condensation in a separate vessel. 


Diverging lens: A lens that is thicker at the edge 
than it is in the middie and bends incident 
parallel rays so that they appear to come from a 
common point. 


Domain: A microscopic magnetic region 
composed of a group of atoms whose magnetic 
fields are aligned in a common direction. 


Donor: A substance with five valence electrons 
per atom which when added to a semiconductor 
crystal provides free electrons in ‘the lattice 
structure of the crystal. 


Doppler effect: The change observed in the 
frequency wilh which a wave from a given 


= a7 


OUrce reaches an observer when 
and the observer are in relat the source 


Double refraction; The 
: : Tha separation of 
unpolarized ight into two retacied snc, 
Polarzed beams by certain crystals 
quart and cata? Such as 


Drift tubes: Charged cylinders used to accelerat 
to 
charged subatomic particles in a ce 
‘accelerator. 


Ductitty: The property of a metal that enables 
be drawn through a die to form a wre. ne 


Eddy currents: Closed loops of induced current 
set up in a piece of metal when there ts relative 
Motion between the metal and a magnete field 
The eddy currents are in such directon that the 
resuting magnetic forces oppose the relative 
motion. 


Edison effect: The emission of electrons from a 
heated metal in a vacuurn. 


Effective value of current: The magnitude of an 
alternating current that in @ grven resistance 
produces heat at the same average rate as that 
magnitude of steady direct current 


Efficiency: The ratio of the useful work output of a 
machine to total work input. . 


Elastic collision: A collision in which objects 
rebound from each other without a loss of 
kinetic energy. 

Elastic Ilmit: The condition in which a substance 
is on the verge of becoming permanently 
deformed. 


Elastic potential energy: The potential energy in 
a stretched or compressed elastic object 


Elasticity: The ability of an object to return to its 
original size or shape when the extemal forces 
producing distortion are removed. 


Electric current: The rate of flow of charge 
passing a given point in an electric circuit. 


Electric field: The region in which a force acts on 
an electric charge brought into the region. 


Electric field Intensity: The force per unit positive 
charge at a given point in an electric field. 


Electric ground: (1) A conductor connected with 
the earth to establish zero (ground) potential. 
(2) A common retum to an arbitrary zero 


~ potential. 
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Electrification: The Pr oe eh 
‘adding of removing electrons 


1 nic! 
- A cell in W a 
MM elecine eneray PY 


jer reaction 


Electrochemical ce 
energy |S converted : 
spontaneous electron trans 


t; The M35! 


Electrochemical equivaler by one 


element, in grams. deposit 
electne charge 
yin an electnc 


jement 
es tor device 


conduc 
tricity through 


Electrode: A conducting 
cell, electronic tube, of Se™ 


Electrolysis: The conduction of eecauah 
3 solution of an electrolyte OF INOUE A siting 
‘onic compound, together with me 


chemical changes 


nducts 
Electrolyte: A substance whose sou oon ; 
‘an elecine current electrolytic cell A emical 
which electnc energy 'S converted to Mailer 
energy by means of an electron 
reaction 


Electromagnetic induction: The process ae 
which an emf is set up ind conducting circu! y 
a changing magnetic flux inked by the circult 
Electromagnetic interaction: The interaction i 
keeps electrons in orbit and forms bo’ 
between atoms and molecules 


Electromagnetic waves: Transverse waves 
having an electne component and a magnetic 
component, each being perpendicular to the 
other and both perpendicular !o the direction of 


propagation 


Electron: A negatively charged subatomic particle 
having a rest mass c) 


9 109534 « 10°3" kg and a charge of 1.6021892 
«10°C 


Electron shell; A region about the nucleus of an 
atom in which electrons move and which is 
made up of electron orbitals. 


Electron volt: The energy required to move an 
electron between two points that have a 
difference in potential of one volt. 


Electronics: The branch of physics concerned 
with the emission, behaviour, and effects of 
electrons. - 


Electroscope: A device used to observe the 
presence of an electrostatic charge. 


+ The six regions of co} 
ours: Our 
Elementary 0! um opserved by the dispersion 


Fgurignt red, oranges Yellow, Green, bh 
of $ ‘ 


. atio of the incr 
train: The Fal ease 
Elongatio” it unstretched length In 


energy Per unit charge supplied by a 


emf: urrent. 


source of electnc Cc! 


ctrum: A spectrum formed by fin, 


spe 
Emiss an of light from an incandescent sojiq 
H 


jiquid. and 92! . 


endothermic: Referring 10 8 process that absorbs « 


energy: 
Energy: Theo 
yal: One of a series of discrete ener 


that characterize 2 physical system 
ed by quantum rules. 


pacily for doing work. 


Energy le" 
values 
govern 

(1) The ‘internal energy of a system that. 

El be converted to mechanical work, : 

The property that describes the disorder of g 


system 


Equilibrant force: The force. that produces 1 
equilibrium 


Equilibrium: The state of a body’in which there is 
no change in its motion. 


Equilibrium position: Midpoint of the path of an 


object describing simple harmonic motion. 

Equilibrium vapour pressure: The pressure 
exerted by vapour molecules in equilibrium with 
a liquid. 


Evaporation; The change of phase from a liquid to 
agas or vapour. ~ - 


Exclusion principle: No two electrons in an atom 
can have the same set of quantum numbers 


Exothermic: Referring to a process that liberates 
energy. 


External combustion engine: A heat engine in 
which the fuel burns outside the cylinder or 
turbine chamber. q 


ake The unit of capacitance; one coulomb per 
volt. 


faraday: The quantity of electricity (96,500 
Coulombs) required to deposit one chemical, 
equivalent of an element. : 


tg first law: The mass of an element 
day ed during electrolysis Is proportional to 
oer yantly ‘of charge that passes through the 


alectrolytic cell 
's second law: The mass of an element 


d during electrolysis is proportional to 
uivalent of that element. 


araday 
F deposite 
the chemical eq 


ism: The property of a substance by 


agneti 
Ferromagr strongly altracted by a magnet. 


which it IS SI 


eynman diagram: A diagram showing the 
production and exchange of particles during a 
subatomic interaction. 


First law of photoelectric emission: The rate of 
emission of photoelectrons is directly 
proportional to the intensity of the incident light. 


First law of thermodynamics: When heat is 
converted to another form of energy, or when 

- another form of energy is converted to heat, 
there is na loss of energy. 


Fission: The splitting of a heavy nucleus into 
nuclei of intermediate mass. 


Flash tube: The ionization tube that emits the light 
ina chemical laser 


Fleming valve: The first vacuum-tube diode. 


Fluorescence: The emission of light during the 
absorption of radiation from another source. 


F-number: The ratio of the focal length of a lens to 
the effective aperture. 


Focal length: The distance between the principal 
focus of a lens or mirror and its optical centre or 
vertex. 


Focal plane: The plane perpendicular to the 
principal axis of a converging lens or mirror and 
containing the principal focus. 


Focus: A point at which light rays meet or from 
which rays of light appear to diverge. 


Force: (1) A physical quantity that can affect the 
motion of an object. (2) A measure of the 
momentum gained per second by an 
accelerating body. 


Forced -vibration: Vibration that is due to the 
application of a periodic force, and not to the 
natural vibrations of the system. 
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Fractional distillation: The process of Separating 


the components of a fi means 
liquid morturs 
differences in ther boiling ports sll e 


Frame of reference: Any sy 
: - jystem for specsfy 
Precise location of objects in space ng the 


Freezing point: The temperature at which 
changes to a solid ome 


Frequency: Number of vibrations or cseilations 
cycles per unit ime. “ 


-Friction: A force that resists the relative meton of 


objects that are in contact with each other. 


Fuel cell: An electrochemical cell in which the 
chemical energy of continuously supplied fuel is 
converted into electric energy. 


Fundamental frequency: The lowest frequency 
produced by a musical tone source That 
harmonic component of a wave which has the 
lowest frequency, 


Fundamental unit: Any one of seven basic units 
of measure 


Fusion: (1) The change of phase from a solid toa 
liquid; e.g. melting. (2) A reacbon in which light 
nuclei combine, forming a nucleus with a larger 
mass number. 


Galvanometer: An instrument used to measure 
minute electric currents. 


Gamma ray: High energy photon emitted from the 
nucleus of a radioactive atom. , 


Geiger tube: lon sensitive instrument used for the 
detection of subatomic particles. 


Gravitational field: Region of space in which each 
point is associated with a value of gravitational 
acceleration. 


Gravitational force: The mutual force of attraction 
between particles of matter, 


Gravitational interaction: The . interaction 
between particles of matter that has no known 
distance ‘limitations, but is the weakest 
interaction of all. : 


Gravitational potential ‘energy: Potential energy 
acquired by an object when it is moved against 


gravily. 
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Grid; An element ee ton'd 
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fro: 


Grid bias: The gnd-to-cathode voltage 


me dunng whieh, on the 
e number of ragioactive 


th of 
a larg 


Half-life: The le’ 
average, halt 0 
nuclides cecay 


the tones 


tal ani 
Harmonics: The fundamental and ultiples 


whose frequences are whole number ™ 
of the fundamental 


it 
Heat: Thermal energy in the process of being 
added to of removed from, a substance 


ty of heat needed 10 


Heat acity: The quanti 
petite body one degree 


raise the temperature of 2 


Heat engine: Any device tnat converts heat 
energy into mechanical work 


Heat of fusion: The heat requited per unit mass 19 
change a substance from solid to quid at its 
metung point 


Heat of vaporization: The heat required per unit 
mass to change a substance from liquid to 
vapour at its boiling point 


Heat pump: A device that absorbs heat from a 
cool environment and gives it off to a region of 
higher temperature 


Heat sink: A reservoir that absorbs heat without a 
significant increase in temperature: 


Henry: The unit of inductance; one henry of 
inductance is present in a circuit when a change 
in the current of 1 ampere per second induces 
aneml of 1 volt 


Hooke's law: Below the elastic limil, strain is 
directly proportional to stress. 


Hyperbola: Graph of an inverse proportion 


Hypercharge: A property of some baryons and 
leptons that is conserved in strong and 


electromagnetic interactions bul not in weak 
interactions, 


Hypothesis: A plausible solution to 8 problem. 
Iee point: The melting point: of ice “when in 


equilibrium with water saturate ji 
ted wil 
standard atmospheric pressure mea 


‘A tneoretical Gas CONSisting of jp 
ecules {hat exert no forces on 
called perfect gas 


Ideal 93! 
small mo! 


other, also 
itlumination: The luminous flux per unit area ofa 
surface F 


the optical counterpart of an objec 


tf " 
fF mirrors ‘ormed 


Image: 
by lenses 0} 


co: (1) The ratio of applieg 
Imps force 10 resulting displacar 
velocity of 2 wave-transmitting medium, 2 
ratio of sound pressure to volume displacement 
at a given surface in a sound-transmitij 
“edium (3) The ratio of the effective Voltage (2 
the effective current in an a-c circuit. 


: A techni 

Impedance matching que useg 

ensue maximum transfer of energy from 
output of one circuit to the input of another. 


Impulse: The product of a force and the ti 
terval during which it acts ime 
Index of refraction: The ratio of the speed o; 
in a vacuum to its speed in a give; 
medium. + 


f light 
Matter 


Induced magnetism: Magnetism produced ina 
ferromagnetic substance by the influence of a 
magnetic field 


Inductance: The property of an electric circuit by 
which a varying current induces a back emf in 
that circuit or a neighbouring circuit. 


Induction: The process of charging one body by.” 


bringing it into the electric field of another 
charged body. ° 


Inductive reactance: ‘Reactance in an a-c circuit 
containing inductance, which causes a lagging 
current. 


Inelastic collision: A collision in which the 
colliding objects stick together after impact. 


Inertia: The property of matter that Opposes any 
change in its state of motion. 


Inertial frame of reference: A non-accelerating 
frame of reference in which Newton's first law 
holds true. * 


Infrared light: Electromagnetic waves longer than 


those of visible light and shorter than radio” 


waves. 


Infrasonic range: Vibrations in matter below 
20 cycles per second. 


Miley 


s current: The magnitude of a 


ju! 
instantaner’ any instant of time. 


varying current a 

us velocity: — Short displacement 

Instanta elapsed time. Slope of the line that is 
toa velocity graph ata given point. 


tangent 
ous voltage: The magnitude of a 
casita voltage at any instant of time. 
mA material through which an electric 
Ir tate is not readily Wransterred. 
ity level: The logarithm of the ratio of the 
Inte iy of a sound to the intensity of the 


threshold of hearing 


Interaction: Any change in the amount or quantum 
numbers of particles that are near each other. 


Interface: A surface that forms the boundary 
between two phases or systems. 


Interference: (1) The superposing of one wave on 
another. (2) The mutual effect of two beams of 
light, resulting ina reduction of energy in certain 
areas and an increase of energy in others. 


Interfal combustion engine: A heat engine in 
which the fuel bums inside the: cylinder or 
turbine chamber. 


Internal energy: Total potential and kinetic energy 
of the molecules and atomic particles of a 
. substance. 


Intersecting storage ring: An accelerator in which 
particles collide as they move in opposite 
directions. . . 


Inverse photoelectric effect: The emission of 
photons of radiation from a material when 
bombarded with high speed electrons. 


Inverse proportion: The relation between two 
quantities whose product is a constant and 
whose graph is a hyperbola. 


lon: An atom or a group of atoms having an 
electric charge. 


lonization chamber: A device used to detect the 
passage of charged rays or particles by their 
ionizing effect on a gas. 


lonization energy: The energy required to remove 
an electron from an atom. 


Irregular reflection: Reflection in many different 
directions from an irregular surface. 
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fsothermal process: A thy 
" hermal 
place at constant temperature 8 at lakes 


Isotopes: Atoms whose ni 
Number of protons 
Neutrons. 


ucel Contain the same 
but different numters of 


Joule: The unit cf work: the product of a force of 


one newton acting through a tance 
meve. muah ae of one 


Joule's law: The heat developed in a conductor Ss 
directly proportional to the resistarce ef the 
conductor, the square of the current. and the 
time the current is maintained. 


Junction detector: A solid-state device based on 
the transistor principle that is used to detect the 
passage of charged particles. 


Kelvin scale: The scale of temperature having a 
Single fixed point, the temperature of the tnple 


point of water, which is assigned the value 
273.16 K. 


kilogram: A unit of mass in the metric system; one 
of the seven fundamental units. 


kilowatt hour: A unit of electric energy equal to 
36x 10°Ws. 


Kinetic energy: Energy possessed by an object 
because of its motion. 


Kinetic theory: The molecules of matter are 
continuously in motion and the collisions 
between molecules are perfectly elaste. 


Kirchhoff's first law: The algebraic sum of the 
currents af any circuit junction is equal to zero. 


Kirchhoff's second law: The algebraic sum of all 
changes in potential occurring around any loop 
in a circuit is equal to zero. 


Laser: An acronym: for light amplification by 
stimulated emission of radiation. 


Law: A statement that describes a natural 
phenomenon; e.g. a principle. 


Law of conservation of baryons: When a baryon 
decays or reacts with another particle, the 
number of baryons is the same on both sides of 
the equation. 


Law of conservation of energy: The total 
quantity of energy in a closed system is 
constant. 
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involving leptons, tne enim sul 

lepton numbers is the same On 
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Law of conservation of mechanical antioe nx 

sum of the potential and kinetic en 

ideal energy system is constant 
When no 
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Law of conservation of LC ea 
net external forces are aching 01 ie 
total momentum of the object rem: 


takes: 
Law of entropy: A natural process ace ihe 
place In such a direction as {0 
entropy of the universe 


ister 
Law of heat exchange: In any Lacs meen 
system, the heat lost by hot mater 
the heat gained by cold materials 


in such 2 
Lenz's law: An induced current 1s | 
direction that its magnetic propertly opposes the 
change by which the currents induced 


Lepton: A subatomic particle with a small rest 
mass, e.g, the electron 


Line of flux: A line so drawn thata tangent lo it at 
any point indicates the direction of the magnetic 
field 


Line of force: A line so drawn that a tangent to it 
at any point indicates the direction of the 
electric field. 


Line spectrum: A spectrum consisting of 
Monochromatic slit images having wavelengths 


characteristic of the atoms present in the 
source 


Linear accelerator: A device for accelerating 
particles in a straight line through many stages 
“of small potential difference, 


Liquefaction: The change to the liquid phase. The 
Condensation of a gas to a liquid. 


Litre: A special name for the cubic decimeter, it is 
denoted by L. 


Longitudinal wave: A wave in which the 


vibrations "are parallel to the direction of 
Propagation of the wave. 


oA midpoint of a vibrating segment ta 
LooPinding wave 


stan 
+ The sensation that depends prin, 


Ss: , 
Louie intensity of sound waves reaching ly 


the 
eat, , flux 
<The unit of luminous flux; the lumingue 
ate! ene mt surface all points Of which args 


; are ay 
Mtalstance from point source of one cany 2 
u 


‘Andie; 
nous: visible because of the light emnitteg _ 
its oscillating particles. 

flux: The part of the total en 
ated per unit of time from a luminous sone! 
that is capable of producing the sensation sy 


sight. 


Ktiplies for 3 

ine: A device that mu ; force at 

Mens of distance or that multiplies distan 
at the expense of force. : 


Magneti¢ field: A region in which a magnetic fo 
can be detected. c 


Magnetic field intensity: The force exerted by a 
magnetic field on a unit N pole situated in the 
field cr 


Magnetic flux: Lines of flux through a region ofa 
magnetic field, considered collectively, 


Magnetic flux density: The magnetic flux through 


a unit area normal to the magnetic field; also 
called magnetic induction. 


Magnetic force: A force associated with motion of 
electric charges. : 
Magnetosphere: A region 


particles is governed primarily by the magnetic 
field of the earth. 


Magnification: The ratio of the image distance to 
the object distance; the ratio of the image size 
to the object size. 


Malleability: The property of a metal that enables 
it to be hammered or rolled into sheets. 


Mass: A measure of the quantity of matter a ; 


fundamental physical quantity. 


Mass density: Mass per unit volume of a 
substance. 


Mass number: (1) The sum of the number of 
Protons and neutrons in the nucleus of an atom. 
(2) The integer nearest to the atomic mass.- 


of. the upper 
atmosphere in which the motion of charged * 


trograph: Instrument used to 
mass, Sree mass of ionized particles, 
e 


tter: Anything that has the properties of mass 
Mand inertia 


ve: A property of matter that is directly 
Matter wioral to Planck's constant and Inversely 
Proportional to mass and velocity. 


ical equivalent of heat: The conversion 
bao at that relates heat units to work units; 


4.19 deal” 


Mechanical wave: A wave that originates in the 
displacement ofa portion of an elastic medium 
from its normal position, causing it to oscillate 
about an equilibrium position. 


Medium: Any region through which a wave 
disturbance propagates. Mechanical waves 
require a matter medium. Electromagnetic 
swaves propagate through a vacuum and 
various matter media 


Melting point: The temperature at which a solid 
changes to a liquid. 


Meniscus: The crescent-shaped ‘surface at the 
edge of a liquid column. 


Meson: A subatomic particle with a rest mass 
intermediate between that of a lepton and a 
baryon; the carrier of the strong interaction. 


metre: A unit of length in the metric system 
equivalent to 1,650,763.73 wave-lengths of the 
orange-red light emitted by krypton-86. One of 
the seven fundamental units of measure. 


Metric system: A system of measurement that is 
’ based on decimal multiples and subdivisions. 


Moderator: A material that slows down neutrons. 


Mole: Amount af substance containing the 
Avogadro number of particles such as atoms, 
molecules, ‘ions, electrons etc. It is 


6.02 x 107 particles, 
Molecule: The smallest chemical species of a 


substance that is capable of stable independent 
existence. 


Momentum: The product of the mass and velocity 
of a moving body. 


Monochromatic light: Light composed of a single 
colour. 
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In one circuit to the rate of charge oft fi 
the coil of another circuit an 


Neutral weak current: A subatom, 
which leptons collide without chine ban 
charges of the colliding particles. 


Neutron: A neutral subatomic particle having a 
mass of 1.674943 x 1077 kg 


Newton: The unit of force; a denved unit having 


the dimensions kg m s*. The force fequired to 


accelerate a one-kilogram mass ata rate of one 
meter per second each second 


Newton's first law of motion: A body at rest or in 
uniform motion in a straight line will remain at 
fest or in the same uniform motion unless acted 


upon by an external force; also called the lawof 
inertia. . 


Newton's law of universal gravitation: The force 
of attraction between any two particles of matter 
in the universe is directly proportional to the 
Product of their masses and_ inversely 


Propertional to the square of the distance 
between their centers of mass 


Newton's second law of motion: The 
acceleration of a body is directly proportional to 
the net force exerted on the body, is inversely 
Proportional to the mass of the body, and has 


the same direction as the net force, also called 
the law of acceleration 


Newton's third law of motion: If one body exerts 
a force on a second body, then the second 
body exerts a force equal in magnitude and 
opposite in direction on the first body, also 
Called the law of interaction 


Node: A point of no disturbance ‘of a standing 
wave. 


Nolse: Sound produced by irregular vibrations in 
matter which is unpleasant to the listener. 


Noninertial frame of reference: An accelerating 
frame of reference in which Newton's first law of 
motion does not hold true. 


Normal: A line drawn perpendicular to a line or 
surface. 


N-type germanium: “Electron-rich” germanium 
consisting of equal numbers of fee electrons 
and bound positive charges so that the net 
charge is zero. 
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The force that acts within 


fn nucleons 


the identity of 


Nuclear binding force: 
the small distances betwee! 


Nuclear change: A change in 


atomic nucle! 
ifference 
Nuclear mass defect: The hee) the age! 
etween the mass of a NUIEYS Te 


sum of tts uncombined constitu 
hich the controlled 


: wl 
Nuclear reactor: A device i used 10 produce 


fission of certain substances 
new substances and ene/gy 


of an 
Nucleon: A proton or neutron In the nucleus 


atom 


entral 
Nucleus: The positively charged dense © 


part of an atom 


fa 
Nuclide: An atom of a particular mass and of 


particular element 


ne 
Octave: The interval between a given music to 
‘and one with double or haif the frequency. 


is 
Ohm: The unit of electric resistance; one volt pe 
ampere 


: lied to a 
Ohm's law; The ratio of the emf applied te 
closed circuit to the current in the circuit is @ 


constant 


Optical centre: The point in a thin lens through 
which the secondary axes pass. 


Optical density: A property of a transparent 
material that is a measure of the speed of light 
through it 


Orbital: The probability pattern of position of an 
electron about the nucleus of an atom 


Order of magnitude: A numerical approximation 
to the nearest power of ten. 


Ordinate: The value corresponding to the vertical 
distance of a point on a graph from the X-axis. 
The Y-coordinate. 


Oscilloscope: A cathode-ray tube with associated 
electronic circuits that enable external voltages 
to deflect the electron beam of the cathode-ray 


tube simultaneously along both horizontal and 
vertical axes. + 


Parallel circuit: An electric circuit in which two or: 


more components connected across two 
Common points in the circuit so as to provide 
Separate conducting paths for the current. 


parallelogram 


method: The graphic me 
a tant of two vectors th; of 
the resul at 
Lege a straight ne ot 
ism: The property ofa SUbsta; 


magnetl 
posnich itis feebly attracted by a strong Magnet? 


A body suspended so that It eg, 


Pendulum forth about an axis. 


back and 
Penumbra: The partially illuminated par oa 
shadow. 


(1) The time for one complete q 
period: revolution, or oscillation. (2: Tho 
required for a single wavelength to pass a ave 

point. LS 


A tion repeated in 
iodic motion Mo! é each 
Por ancession of equal time intervals, fa 


Suing 


ity: rty of a material : 
Permeability: The property ¢ al by 
it changes the flux density in a magnate nan 
from its value in air. 


Phase: (1) A condition of matter. (2) In an 
periodic phenomenon, a number that desesi y 
a specific stage within each oscillation, (3) The 
angular felationship between current and 
voltage in an a-e circuit. (4) The number of 
separate voltage waves in a commercial ac 
supply. 


Phase angle: (1) Of any periodic function, the 
angle obtained by multiplying the phase by 369° 
if the angle is to be expressed in degrees, or by 
2x if in radians. (2) The angle between the 
voltage and current vectors. 4 


Phasor: A fepresentation of the concepts of 
magnitude and direction in a reference plane’ a . 
rotating vector. a 


Photoelastic: Pertaining to certain materials that 
become double refracting when strained, 


Photoelectric effect: The emission of electrons by 
a substance when _ illuminated 


electromagnetic radiation of sufficiently short 
wavelength. 3 


Photoelectrons: Electrons emitted from a light 
sensitive material when it is illuminated with ~ 
light of sufficiently short wavelength. 


Photometer: An instrument comparing the 
intensity source with that of a standard source. 


Photometry: The quantitative measurement of 
visible radiation from light sources. a 


= 


«a quantum of light energy, the carrier of 


photo tic interaction. 


ni Aq 
the electromagne! 
A ion of a potential 
tic effect: The generation of 
Prot ee actos @ P-n junction as a 
amsequence of the absorption of incident light 
a appropriate frequency. ae 


| change: A change in which the 

Phys erosion and identifying properties of a 
substance remain unchanged. _ physical 
quantity. A measurable aspect of the universe, 
such as-length J 


Physics: The science that’ deals with the 
relationships between matter and energy. The 
second half of life. 


Piezoelectric effect: The property of certain 
natural and synthetic crystals to develop a 
potential differerice between opposite surfaces 
when subjected to a mechanical stress, and 
conversely. 


Pitch: The identification of a certain sound with a 
defmite tone; depends on the frequency which 
the ear receives. 


Pivot point: The point from which the lengths of all 
torque arms are measured. 


Planck's constant: A fundamental constant in 
nature that determines what values are allowed 
for physical quantities in quantum mechanics; 
h=663x 10s. 


Plasma: A gas that is capable of conducting an 
electric current. 


Plate: The anode of an electronic tube. 


p-n junction: The boundary between p and 
n-type materials in a semiconductor crystal. 


Polarized light: Light ‘radiations in which the 
vibrations of all light waves present are confined 
to planes parallel to each other. 


Polarizing angle: A particular angle of incidence 
at which polarization of reflected light is 
complete, . 


Polychromatic.light: Light composed of several 
colours. * 


Positive rays: Rays coming through holes in a 
cathode on the side opposite the anode in a 
discharge tube. Positively charged ions. | 


3s 


Work done per un 
Moved between two 


Potential difference: The 
charge as a charge ig 
points in an electric field 


Gradient. The 
nce. 


Power: The time rate of Going work. power 
- The cosine of the phase angle between Aiscch 
and voltage in an a-c circuit 


Precession: The motion that results trom 
; 
application of a torque that tends to dsplace te 
axis of rotation of a rotating cbyect 


Precision: The agreement between tha fumencal 
values of two or more measurements made in 
the same way and expressed in terms of 
deviation; the reproducibility of measured data 


Pressure: Force per unit area 


Primary: A transformer winding that cames current 
and normally induces a current in one or more 
secondary windings, 


Primary ell: An electrochemical cell in which the 
reacting materials must be replaced after a 
given amount of energy has been supplied to 
the external circuit. 


Primary colours: Colours in terms of which all 
other colours may be described or from which 
all other colours may be evolved by mixtures, 


Primary pigments: The complements of the 
primary colours. 


Principal axis: (1) A line drawn through the centre 
of curvature and the vertex of a curved mirror. 
(2) A line drawn through the centre of curvature ~ 
and the optical centre of a lens. 


Principal focus: A point at which rays parallel to 
the principal axis converge or from which they 
» diverge after reflection or refraction. 


Principle of parity: For every process in nature 
there is a mirror-image process which Is 
indistinguishable from the original process. 


Propagate: To travel through a material or space. 


Propagation: The act of propagating: The action 
of traveling through a material or space. 


Property: A measurable aspect of matter, €.9., 
mass and inertia. 
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omic particle 
077 kg and a 
hat of the 


twvely charged: sub9 


26485 * 1 
e to 


Proton: A pos! 
having a mass of 167; 
charge equal and opposit 
electron 


P-type germanium: 
consisting of equal 
holes and bound negatwe ch 
net charge is zero 

pends 


s that de} 
sound wave: their 


Pulse: The property of 
ae of harmonics and 


on the number 
prominence 


n 
Quantum: An elemental unit of energy. 4 photo 


of energy hf 

h of physics that 
particles whose 
by quantum 


Quantum mechanics: The branc! 
heals with the behavior of 
specific properties are given 
numbers 


One of a set of notations used 


Quantum number: 
ntized 


to charactenze a discrete value that a qual 
variable is allowed to assume 


Quantum theory: A unifying theory based on the 
concept of the subdivision of radiant energy into 
discrete quanta (photons) and applied to the 
studies of structure at the atomic and molecular 
levels, 


Quark: A hypothetical subatomic particle of which 
all other subatomic particles are composed. 


Quiescent: A steady-state condition The 
‘operating condition of an electronic circuit when 
No input signal is applied 


Radian: A unit of angular measurement. The angle 
that, when placed with its vertex at the center of 
a circle, subtends on the circumference an arc 
equal in length to the radius of the circle. 
Approximately 57.3° 


Radiowaves: Also called Hertzian waves. 
Electromagnetic radiations produced by rapid 
reverses of current in a conductor. , 


Radioactivity: The spontaneous breakdown of an 
@tomic nucleus with the emission of particles 
and rays. 


Radioisotope: An isotope of a i 
Hi neler 
radioactive. eee 


berth ve Fegion of a longitudinal wave in 
he vibrating particles ar 
than their equilibrium distance . ener arat 


Ray: A single lin 


je of light from a luminous ~ 
line showing {he direction of propagates /\ 
light ; :} 
; tive Oppositio 
tance: The nonresis 010 ey 
Rein an a-c circult : ren, 


A heat 


action motor: engine 
Ren celeration is produced by the thre 
exhaust gases of 


lead An image formed by actual Tays of 
i 


Reetifier: A device for changing alternating Current 


to direct current 


Rectilinear propagation: Travelling in a straight 
line. 


Reflectance: The ratio of the light reflecteg froma 


surface to the light falling on it, expressed iq” 


percentage. 


Reflection: The return of a wave from th 
boundary of a medium le 


Refraction: The bending of a wave disturbance ai 4 


it passes obliquely from one medium 
another in which the‘disturbance has a different 
velocity : 


Regelation: The melting of a substance under, 
pressure and the refreezing after the pressure 
is released. Z 


Regular reflection: Reflection from a polished 
surface in which scattering effects are 
negligible. : 


Relative deviation: Percentage average deviation 
of a set of measurements. 


Relative error: Percentage absolute error of a set 
of measurements. 


Relative humidity: The ratio of the water vapour 
pressure in the atmosphere to the equilibrium 
vapour pressure at a given temperature. 


Relativistic mass: The mass of an object in 
Motion with respect to the observer. . I 


Residual magnetism: Magnetism retained in a 


magnet after the magnetizing field has. been 
removed 


Resistance: The ratio of the potential difference 


Sctoss @ conductor to the magnitude of 
init ‘ 3 


3 


roportionality constant that relates 


tA A 
Rosistivity i cross-sectional area of a given 


th ani s ' 
the nc conductor to its resistance, at a given 
temperature 
Resolution of forces: The resolving of a single 


force into component forces acting in given 
directions on the same point. 


Resonance: (1) The inducing of vibrations of a 
natural rate by a vibrating source having the 
same frequency. (2) The condition in an ac 
circuit in which the inductive reactance and 
capacitive reactance are equal. 


Rest mass: The mass of an object not in motion. 


Resultant: A vector tepresenting the sum of 
several vector components. resultant force. The 
single force that has the same effect as two or 
more forces applied simultaneously at the same 


point. 


Reverse blas; Voltage applied to a semiconductor 
p-n junction that reduces the electron current 
across the junction. 


. Rheostat: A variable resistance. 


Root-mean-square (rms) current: The effective 
value of an alternating current; the square root 
of the mean of the instantaneous values 
squared. 


Rotary motion: Motion of a body about an internal 

axis. 
Rotational equilibrium:, The state of a body in 
. which the sum of.all the clockwise torques in a 


given plane equals the sum of all the 
anticlockwise torques about a pivot point. 


Rotational inertia: The property of a rotating 
object that resists changes in its angular 
velocity. és 


Scalar quantity: A quantity that is completely 
specified by a magnitude. 


Scientific notation. A positive number expressed 
in the form of M x 10" in which M is a number 
between 1 and 10 and nis an integral power of 
10. i. 


Scintillation counter: A device that counts the 
impacts of charged subatomic particles on a 
fluorescent screen 
photomultiplier tube. 


by means of a_ 


. Glossary 397 
Second: A unit of time, tent 


9,192,631,770 vibrations of to 
‘ cesium. 
the seven fundamental units of me 413. One of 


Second law of Photoelectric 
emission: 
kinetic energy of photoelectrons is inde; is 
Of the intensity of the incident fight 


Second law of thermodynamics 
Hal 
poem for an engine to transter heat tron pa 
ly to another at a higher temperatur 
work fs done on the angie “— 


Secondary: A transformer output winding in which 
the current is due to inductive coupling with 
another winding called the primary 


Secondary axis: Any line other than the principal 
axis drawn through the centre of curvature of a 
mirror or the optical centre of a lens. 


Secondary emission: Emission of electrons as a 
result of the bombardment of an electrode by 
high-velocity electrons. 


Selectivity: The property of a tuned circuit that 
discriminates between signal voltages’ of 
different frequencies. 


Self-Inductance: The ratio of the induced emf 
across a Coil to the rate of change of current in 
the coil. 


Series circuit: An electric circuit in which the 
components are arranged to provide a single 
conducting path for current 


Serles resonance: A condition in which the 
impedance of a series circuit containing 
resistance, inductance, and capacitance is 
equal to the resistance of the circuit and the 
voltage across the circuit is in phase with the 
current. 


Shear strain: The ratio of the amount of 
deformation of the side of body to the length 
of the side. 


Short: circuit: An electric circuit through @ 
Negligible resistance that usually shunts a 
normal load and overloads the circuit 


Significant figures: Those digits in an observe! 
quantity (measurement) that are known 
certainty plus the first digit that is uncertain. 


Simple harmonic motion: Motion in which the 


acceleration is proportional to the displacement 
from an equilibrium position and is directed 


toward that position. = 
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Solar spectrum: The band of colours produced 
when suntight is dispersed by aprism. 


Solenoid: A long helical wound coil of insulated 


wire 


Solid state detector: A device used t0 dele 
passage of charged subatomic particles me - 
erystaldistorting or onizing effects 0 
nonconducting or nonconducting solid 


Soljdification: The change of phase from a liquid 
to a solid 


Sonometer: A device, consisting of two oF more 
wires or strings stretched over a sounding 
board, used for testing the frequency of strings 
and for showing how they vibrate ‘. 


Sound: The senes of disturbances in matter to 
which the human ear is sensitive. Also similar 
disturbances in matter above and below the 
normal range of human hearing 


Sound intensity: The rate at which sound energy 
flows through a unit area. 


Space charge: The negative charge in the space 
between the calhode and plate of a vacuum 
tube 


Spark chamber: A device used to detect the 
passage of charged subatomic particles by the 
light flashes they trigger. . 


Specific gravity: The ratio of the mass density of 
a substance to that of water. : 


Specific heat: The heat capacity of a material per 
unit mass. 


Spectroscope: Optical instrument used for the 
‘study of spectra. 


Speed: Time rate of motion. 


Spherical aberration: The failure of parallel rays 
to meet at a single point on a spherical surface 
after reflection or refraction. 


Spinthariscope: A device used to detect 
Subatomic particles by the light flashes they 
produce on a zinc sulfide screen. 


Standard pressure: The pressure exerted by 
760 mm of mercury al 0 °C. : 


Standard temperature: 0°C or 273 K. 


Standing wave: The resultant of two wave trains 
of the same wavelength, frequency, and 


m 
rat the same medium . 


Static oloctricity: Electricity at rest. 


int; The boiling point of water at 


sian d atmospheric pressure. 


standar 

dian; The ratio of the intercepted surta 

ae ‘of a sphere to the square of the radiys, ; 
unit of solid angle. 


7 ‘hemical cell in whi 
torage coll: An electroc! ich th 
s eet materials are regenerated by the usa a 

a reverse current from an external source, 


Strain: The relative amount of distortion prod 
in a body under stress. : 


Stress;‘The distorting force per unit area. 


Strong nuclear interaction: The interaction that 
holds the particles of the nucleus together ang 
is independent of charge. 


Sublimation: The change of a solid toa gaseous 
phase without passing through the liquid phase. 


Superconductivity: The condition of zero 


resistivity below the transition temperature of g 


substance. 


Supercooling: The process of cooling a 
substance below its normal phase change point 
without a change of phase. 


Superposition: Combining the displacements of 
two or more waves vectorially to produce a 
resultant displacement. 


Surface tension: The tendency of a liquid surface 
to contract; the measure of this tendency in 
newtons per meter. 


Synchrotron: A particle accelerator in which the 
oscillating frequency varies. 


Technology: The application of science to human 
needs and goals. 


Temperature: The physical quantity that is - 


Proportional to the average kinetic energy. of 
translation of particles in matter. 


‘Temporary magnet: A magnet produced by 
induction. 

Tensile strength: The force required to break a 
rod or wire of unit cross-sectional area. 


Theory supported experimentally and confirmed 
ey experiments designed to test predictions 
Ded upon the explanation. 


al energy: The total potential and kinetic 
Lis alee associated with the random motions of 
the particles of a material. 


rmionic emission: The liberation of electrons 
Tom the surface of a hot body. 


Thermocouple: An electric circuit composed of 


two dissimilar metals whose junctions are-— 


maintained at different temperatures. 


Thermodynamics: Study of __ quantitative 
relationships between heat and other forms of 


energy. 


Thermoelectric effect: The production of an 
electron current in a closed circuit consisting of 
two dissimilar metals as a result of the emf 
developed when the two junctions are 
maintained at different temperatures. 


Third law of photoelectric emission: Within the 
region of effective frequencies, the maximum 
kinetic energy of photoelectrons varies directly 
with the difference between the frequency of the 
incident light and the cut-off frequency. 


Thought experiment: An idealized experiment 
that cannot be performed under actual 
conditions, 


Threshold of hearing: The intensity of the faintest 
sound audible to the average human ear, 


10° W cm” at 10° Hz. 


Threshold of pain: For audible frequencies of 
sound, an intensity level above which pain 


results in the average human ear. Rock concert 


Tolerance: Degree of precision obtainable with a 
measuring instrument. 


Torque: Product of a force and the effective length 
of its torque arm. ; 


Torque arm: The perpendicular distance between 
the line of action of the torque producing force 
and the axis of rotation. 


Total reflection: The reflection of light at the 
boundary of two transparent media when the 
angle of incidence exceeds the critical angle. 


Transformer; A device for changing an altemating 
vollage from one potential to another. 


: Glos: 
A plausible explanation of an observed 7339 


Transistor: A semicond 


Transition temperature: A 5 
Which the resistivity of 
Suddenly to zero, 


Pecific temperature at 
Some materials drops 
Translational equilibrium: The state of a 


habeas there are no unbalanced forces me 


actng on 


Transuranlum elements: Elements with 
umber greater than 92. o— 


Transverse wave: A wave in which the widratior 
are at right angles to the direction of 
propagation of the wave. 


Triode: Vacuum tube consisting of a plat 
and cathode. . ea peein 


Triple point: The single condition of lemperature 
and pressure at which the solid, liquid, and 
Vapour phases of a substance can coexist in 
stable equilibrium. 


Trough: A region of downward displacement in a 
transverse wave. . 


Tuning fork: A metal two-prong fork that produces 
a sound of a definite pitch. 


Ultrasonic range: Vibrations in matter above 
20,000 vibrations per second. 


Ultraviolet light: Electromagnetic radiations of 
shorter wavelength than visible light but longer 
than X-rays. 


Umbra: The part of a shadow from which all fight 
rays are excluded. 


Uncertainty principle: It is impossible to specify 
simultaneously both the position of an object 
and its momentum. 


Unified field theory: The principle that all forces in 
the universe are part of a single concept 


Unit magnetic pole: One that repels an exactly 
similar pole placed one centimeter away with a 
force of one dyne. 

‘Universal gas constant: Constant of 
proportionality, R, in the ideal gas equation. 


Universal gravitational constant: Constant of 
proportionality in Newion's law of universal 


el 2 
gravitation; G = 6.67 x 10" Nem? kg 
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= ator 
Van de Graaff generator: A particle Lessee 
that transfers a charge {rom an electron petss 
to an insulated sphere by means of . 
belt composed of an insulating matena' 
a substance that 


s phase of 
Vapour; The gaseous pI en normal 


exists as a liquid oF solid un 
conditions 


Vaporization: The change in phase {fom @ solid oF 


a liquid toa gas vanation 


Vector quantity: A quantity that Is completely 
specified by a magnitude and a direction 


Velocity: Speed ina particular direction. 
Vertex: The center of a curved mirror. 


Virtual image: An image that only appears to be 
formed by rays of fight 


Viscosity: The ratio of shear stress {0 the rate of 
change of shear strain in a liquid or gas. 


Volt: The unit of potential difference. The potential 
difference between two points in an electric field 
such that one joule of work moves 8 charge of 
one coulomb between these points. 


Voltage sensitivity: Voltage per unit scale division 
of an electric instrument 


Voltaic cell: A device that changes chemical into 
electric energy by the action of two dissimilar 
metals immersed in an electrolyte. 


Voltmeter: An instrument used to measure the 
difference of potential between two points in an 
electric circurt. 


Volume strain: The ratio of the decrease. in 
volume to the volume before stress is applied. 


th; Ina periodic wave, the dista 
bale 3 consecutive points ot corresponding 
phase. 
: The interacti 
nuclear Interaction tion 
Weak is pais of particles that have Unusuatiy 
Jong half-lives : 


weber: The unit of magnetic flux. 


14 of the gravitational 
Weight: The measure a 
ating ona substance. 


Instrument used 7 
Wheatstone bridge. In: n for 
measurement of electric resistance, the . 


Work: The product of a displacement and the fore 
in the direction of the displacement. 


Work funetion: The minimum energy required to - ~ 


remove an electron from the surface. of a 
material and send it into field-free space. 


Working equation: The equation derived from a - 
basic equation as an expression of the 
unknown quantity in a problem directly in terms 
of the unknown quantities stated in the problem, 
The working equation is the mathematical 
expression of the solution to the problem. 


boa 


rays: Invisible electromagnetic radiations of 
great penetrating power. 


Young's -modulus: The fatio of stress to strain in 
asolid. 


Zeeman effect: The splitting of atomic energy 
levels into two or more sublevels by means of a 
magnetic field as seen in spectral lines under 
these conditions. ¥ 
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Posts of LECTURER PHYSICS 
(BS-17) (MALE/FEMALE) 


ctor is a tensor of rank: 
Ave Hh 


fa) 1 

a are 
I (A, B) = % then two operators A & B are 
said to be: 

a) Anticommute (b) Do not commute 

(c) Commute (d) None of these 

Ifat + divj =Ols called 

(a) Laplace's equation — 

(b) Equation of continuity 

(c) Tensor equation 

(d) Equation of polar coordinates 

First law of thermodynamics is a special form of: 
(a) Law of Conservation of energy 

(b) Law of conservation of momentum 

(c) Law of inertia 

(d) None of these 

In spherical’ polar coordinates, the range of 
variable @ is from: 


(a) O>7/2 {b) n/20 
(c)O47 (d) O03 2n 
Moment of inertia is a.tensor of rank: ~ 
(a) 3" (b) 2" 

(c) 0" (a) 4" 


angle of projection are: 
(a) 20° & 80° 
(c) 25° & 50° 


(b) 30° & 50° 
(d) 20° & 45° 


8. The work done by compound pendulum in one 


complete oscillation is: 

(a) Zero 

(b) equal to K.E. of pendulum 

(c) Equal to P.E of pendulum 

(d) Equal to total energy of pendulum 


g. A man inside an artificial satellite feels 


140. The component of a vector P along y-axis Is — 


weightlessness because the force of attraction 
due to the earth is: 

(a) Zero al the pole . 

(b) Equal to centripetal force 

(c) Balance the force of attraction due to the 
moon 

(d) None of these 


IPl2, the angle made by the vector with 
horizontal is: 

(a) 60 (b) 45° 

(C) 30° (d) 90° 


11, ERG stands for: 


42. It is possible to distinguish between transverse | 


* (¢) Diffraction 


(a) Electro Radio Graphy 

(b) Energy Radio Graphy . 
(c) ElectricRetion Graphy 

(d) None of these . 


& longitudinal waves by studying the property 

of: 

(a) Polarization ~ (b) Interference 
(d) Any of them 

tha fallnwinn renresents @ 


2 


(c)A Sin (wt + (0) A Cos (wt— x) 
14, Which one Ae ee ane Sin (wt + kx) 
pase ves cannot be 
(a) X-rays, 
15. ene fa Une 
. Alternative curren 
bya: . tls Converted to direct currant 
(a) Motor 
) Transformer eae 
fesonance the 
LOR series crest ene © Power factor in an 
(a) Zero (o)% 
*(c) Infinite . (8) One 


17. Two parallel wires carrying current 
‘opposite direction: nite 
(a) Repel each other 
(b) Attract each other 
(c) Do not attract each other 
(d) Get rotated perpendicular to each other 
. If the distance between two charges is doubled, 
the Coulomb force will become: : 
(a) Electron (b) Doubte 
(c)Halt (d) Same 
19. An electric or magnetic field cannot accelerate; 
(a) Electron (O)Neutron 
(c) Half (6) Same 
The penetrating power of x-rays increases with: 
+ (a) Increase in its velocity 
(b) Decrease in its velocity 
(c) Increase in Its intensity 
(d) Decrease in intensity 
. Some amount of heat given to gas under 
isothermal condition will result in: 
(a) Doing external work 
{d) Rise in temperature 
(c) Doing external work & change In 
temperature 
(d) An increase in intemal energy 


1 


2 


Ss 


22, Z-componenit of rx p: 


(a) ZPy- YP, (b)ZP, + YP; 
{c) XP,~ YP (4) XP, + YP, 
23. The Larges class of elementary patticle consists 
of the: = 
(a) Photons (b) Leptons: 
~ (c) Masons (d) Baryons 
24. The quantum number which is not involved in 
describing the orbit of an atomic electron is: 
(a)n (b)m 
(ct - @s. ; 
25. The lonization energy of an atom relative to 
binding energy of its nucleus is: 
(a) Greater (b) The same 
(c) Smaller 
(d) Sometimes qrvater & sometimes smaller 
26. Macroscopic coordinates do not involve special 
assumption about (I) structure “of matter (Il) 
radiations (III) fields. 
(a) Only (I) is true (b) Only (I!) is true 
(c) Only (lit) is tue ()Alaretve 
27. If two syslems “hw & *B" are in therm 
equilibrium with 2 system “C’,then_ 3 
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342 __ Paper Physics MCQ's Mass (b) Amplitude 
not in equilidnum to) Navetength (d) Frequency 
(ayA&C (oe) CSB 4A ) the following properties of a wave, Ihe ong 
(c) B&C {0} None is Independent of tho other Is its: 
28 The following is an intensive coordinate of a that is nhs (b) Velocity 
thermodynamics system in equilibrium sate, (a) Ampltu (d) Frequency 
(a) Volume (b) Pressure (c)Wavelongit wave goes from ai into Water, 
(c) Charge (d) Tota! polarization 45, When a sou! f distts: °° 
the quantity that remains unchanged is its; 
29. The type of work which cannot be descnided in 16 QI (b)' Amplitude 
mactoscopic thermodynamics (a) Speed (d) Frequency 
(a) Hydrostatic work (b) External work (c) Frequency 
Two blocks of lead, one twice as heavy as 
; (c) Internal work (d) Adiabatic work 46 he iter ‘are both at 50°C. The ratio of the 
30. In thermodynar th tem is e f fal 
nutieane ynamies, work done by the system i tne eMantent of the heavier block to that of 
(a) Positive (b) Negative the lighter block is: 1 
(c) Zero (d) None (a) 1/2 tb) A 
31. The SI unit of specific heat capacity is: (c)2 ( ) 
(a) JKg-K (b) Kg 47, Heat is closely related to: 
(c) JIK (0) JKgK (a) Momentum (b) Energy 
32. All natural processes are: (c) temperature (e) Fecton 
(a) Reversible (b) Irreversible 48, Sublimation refers to: ‘ 
(c) Cyclic (d) Non-dissipative (a) The vaporization of solid without first 
33. When a horse pulls a wagon, the force that becoming a liquid ” 
causes the horse to move forward is the force: (b) The melting of a solid ‘ 
(a) He exerts on the wagon (c) The vaperizalion of aliquid ( 
(b) the wagon exerts on him (d) Condensation of a gas into aliquid 
(c) He exerts on the ground 49, Under conditions corresponding to its triple 
(d) The ground exerts on him point, a substances: 
34 Te minimum number of unequal forces (a) [s in the solid state 
whose vector sum can equal zero is: _ (b) Is in the Liquid state 
(a)1 (b) 2 (c)Is in the gaseous state 
{c)3 _ (4 (d) May be in any or all of the above states 
35, A force of 3n acts perpendicularly to a force of 50, The ratio between the energy dissipated in 
eo here resultant has a eg of; ‘ some process & the heat the appears as a 
in (c) result is called: 
in (d) 12n (a) Triple poi 
iple point (b) Specific heat 
36 A boty in equiinrue may not have. (c) Kilocalorie 
( Ms locity (b) Acceleration (d)Mechanical equivalent of heat 
7 tale (d) kinetic energy 51. The smallest sub-division of a compound 
er to cause a moving body to pursue a that exhibit its characteristics properties is 
tare palh, it is necessary to happy: called: 
a) inertial force —_(b) Gravitational force Anel i 
4 ¢) Centrifugal force (4) Centripetal force an feat natn 
i hole is drilled through the earth along a (c) Amolecule (d) An element 
iameter & a stone dropped into it. When a 52, The energy of the molecul i 
stone is at the center of the earth it has: ‘dgcears in halonmiok Met meton 
(0) Mass (b) Weight (e)Fricion i ‘by Heat 
(c) Acceleration (d) Potential energy (c) Temperature(d) Pe ‘ 
39. The rotational analog of force in linear motion is: 53, The ys Mae alin cent 
(a) Moment of inertia (b) Angular momentum ape hyaics undentying the eperalion of 
(c) Torque (6) Weight refrigerator most closely resemble the 
40. According to Hooke's Law, the force needed Cee anaeetying: 
elongate an elastic body by an ariount ‘s ' ele engine 
Proportional to: te rainy at ice 
(a)s (0) tis 2 2 (c) The freezing of water 
41. A sharing stress that acts ie “Heats its: 54. {6) The evaporation of water 
(a) Length (b) Width 5: . The law that governs the force between 
% (c) Volume (d) Shape : one charges bears the name of: 
See uainanie motion, there is always a Hel a renoul 
e| 
ave adi: Pacement of the, 55, ine electron volt is a unit of oe 
a) Velocity (b) Accelerat a) Charge. (b) Potential : 
0 cteleratio ‘ential difference 
(©)Period )evereeation gg, fC) Energy (a) Momentum 


43, Waves transmit from one ie to another: 


A certain Wire has a resistance “R". The 


Fesistanca af anathar 2 
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57. 


58. 


59. 


60. 


61. 


62 


63. 


64. 


66. 


67. 


is 
fa) AR (YAR (c)2R_—(d) AR 
The separation between the plates of a 
parallal-plate capacitor whose original 
capacitance was "Cc", Is doubled. The 
capacitance \s now: 
(a)%rC (b)%AC (c)2C (d) 4c 
The time required to charge a capacitor 
depends upon: 
(a) The magnitude of the charge 
(b) The applied potential difference 
(c) Its capacitance only 
(d) The product of its capacitance & the 
resistance in the circuit 
A current is following north along a power 
line. ‘The diréclion of the magnetic field 
above it, neglecting the earth's field, Is: 
(a) North (b) East 
(c) South (d) West 
When a diamagnetic substance is inserted 
in a current carrying Coil, the magnetic field: 
(a) Decreased (b) Unchanged 
(c) Increased 
(d) First increase then decrease 
The time required for a charged particle to 
make a complete revolution in a magnetic 
field does not depend upon: . 
(a) ts mass (b) Its charge 
(c)lts energy 
(d) The magnetic flux density 
The fact that an electric field Is produced in 
a conductor whenever magnetic lines of 
force move across it is referred to as; 
(a) Ampere's Law ‘ 
(b) Ofim's law 
(c) Faraday's law 
(d) Lenz's law 
Lenz's Law is a consequence of the la of 
conservation of: 
(a) Charge (b) Momentum 
(c)Lines of force (6) Energy « 
A dynamo is offen set to generale 
electricity. It actually acts as a source of: 
(a) Charge (b) Momentum 
(c) Lines of force (d) Energy 
The time required for a current to be 
established in a circuit depends upon: 
(a) The magnitude of the current 
(b) The applied potential difference 
_ (e) Its inductance only 
(d) Its inductance & ils resistance 
Which of the following ‘Is not 
electromagnetic in nature? 
(a) Infrared ray (b) Ultraviolet rays 
(c) Radar waves (d) Sound waves 
Beals are the results of: 
(a) Diffraction 
(b) Constructive interference 
(c) Destructive interference 
(d) Constructive & Destructive interference 
Lonaitudinal waves do not exhibit: 


70. 


71. 


72. 


. 73. 


74, 


75. 


76. 


78. 


79. 


80. 


(C) Diffraction 


Acucial 


felativity was 


(a) Michelson & 
(c) Pavel Cerenkov 


An 


(a) 


Polarization 

e 

a pene at eto he teary of 
Morley (b) Abbert Einstein 


(¢) Sarmuel ether 


Observer moves 5 
electron on the eartie oni emay 
instruments measure: 


surface. His 


(a) Only an electric field 
(b) Only a magnetic fel 


(c) Both electric & 
electric nor bs shia Neither 


Relative 10 the original photon, the photo 
that emerges from a peta an 


electron has: 
(a) More energy — (b) More momentum 
(c) Higher frequency () Longer wavelengin * 


Modern physical theories indicate that: 

(a) All particles exhibit wave behavior 

(b) Only moving particle exhdit wave 
behavior : 


(c) Only charged particles wave behavior 
(d) Only uncharged particles exhibit wave 


behavior 


When a beam of light is used to determine 
the position of an object, the greatest 
accuracy is obtained if the light: 

(a) Is polarized (b) Has short wavelengtn 
(c)Has long wavelength 

(d)Has a low intensity 

The total energy of an atomic electron Is; 


(a) Less than zero 
(c) More than zero 


(b) Zero 
(d) All of these 


A hydrogen atom is in its ground state when 
its orbital electron: 

(a) Is within the nucleus 

(b) Has a escape from the item 


” (¢)Isin its lowest energy level 
{d) Is stationary 


The energy of a quantum states is primarily 
dependent upon the quantum number: 


(ayn 


(c)s 


(b) I 
(d)m 


The two electrons in a helium atom: 

(a) Occupy different shell 

(b) occupy different sub-shell 

(c) Have opposite spins 

(d) Have parallel spins 

There are no expected lines absent from 
the spectra of: 
(a) Hydrogen 
(b) The Alkali metals 
(c) The Inert gases 


(d) The halogens. 


A molecule whose charge distribution Is not 
perfectly symmetrical Is called: 

{a) Apolar molecule 

{b) Anon-polar molecule 


(c) An elelctrolyie 
(d) An organic: moi 
Water Is an excellent solvent because its 


molecules 


are: 
q 


lecule 


tb) Polar” 
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82 


84 


85 


86 


87 


88. 


89 


90. 


91. 


92. 


93. 


94. 


* (a)Zero 


Paper Physics MCQ's 
(c) Non-polar (0) Cova'ent 
The clectne & magnetic fields without 
deflection have 
(a) Mass (b) Speed 
(c) Momentum (d) Enerpy 
Relative to the sum of the masses of Its 
constituent nucleons, the mass of a nucicus 


(b) The same 


smalest 
SORES Pes ‘of an atom relative 10 
the binding energy of its nucieus is: 
(a) Greater 
(b) The same 
(c) Smaller 
(a) Sometimes greater & sometimes smaller 
Yukawa's theory suggest that nuclear 
forces arrves through the exchange of 
(a) Electrons (b) Protons 
(c) Neutrons (d) Masons 
The tunnel affect makes possible: 
(a) Alpha decay (b) ve beta decay 
(c) +ve beta cecay (a) Gamma decay 
A nucieus with an excess of neutrons may 
decay radioactively with the emission of: 
(a) Aneutron (b) A proton 
(c) An electron (d) A positron 
The first phase of a nuclear reaction 
involves the formation of: 
(a) An alpha particle 
(b) A compound nucleus 
(Cc) An isotope (od) Amason 
Of the following elementary particles, the 
one that never decays in free space is the: 
(a) u-masons (b) Hyperons 
(c) Protons (d) Neutrons 
Unstable elementary particles heavier 
than the proton are called: 
(a) Leptons (b) K-mesons 
(c) Strange particles —_ (d) Hyperons 
A quantity not always conserve in the decay 
of elementary particles is: 
(a) Electric charge 
(b) Lepton number, 
(c) Baryon number 
(4) Strangeness number 
The grid is moved closer to the cathode 
without changing anything. The 
amplification factor of the valve will: 
(a) Increase (b) Decrease 
(c) Remains unchanged 
(d) First decreases then increases 
On making grid potential excessively 
Negative, plate resistance (',): 


(a) Become zero (b)Becomes infinite 
(c) Remains same 
(d) Nothing can be decided 


In’an amplifier maximum 


voltage gain i 
+ Obtained when load res Suge 


sistance is equal to: 


(D) Infi 
(c) Plate resistance a Unity’ 


The temperature en-affiriant nl onnter-——— -¢ 


b) Positive 
fa) Constant ( 
hs Negative (d) None of abov 
95. For rectifying action Wo ‘p) Dio ae 
Choke 
ie Transformer (a) Condenser 
96 AC plate resistance of a diode -valyg at 
saturation is: 
(a) Zero , (b) pone 
(c) Depends upon plate potential 
(d) None of these Chi 
97. LDR becomes essential when ©p-amp is 
id as a: 
fe) Comparator (b) Inverter 
(c)Nonsinverter (dd) Night switch 
98 Which is nat the basic operation of Boolean 
variables: x 
(a) YES operation % Nor operation 
(c) AND operation (4) OR operation 
99, A forward biased p-n junction Practically 
offers. 
(a) Zero resistance 
(b) Very low resistance 
{c) Very high resistance 
(d) None of these 
100,  Asolid state detector basically: 
(a) A reverse biased p-n junction 
(b) A forward biased junction 
(c)Ap-np transistor 
(d) An-p-n transistor 
ANSWERS 
lao 2c 3b 4a Sd 
6a 7b 8a Ob 10.¢ 
Wa 12a 13c 14b 15d 
16d 17a 18a 19b 20.¢ 
21a 22¢ 23b 24c . 25.c¢ 
26d 27d 26b 29c¢ 30a 
Bia 32b 33d 34.0 35.b 
36b 37d 38a 39c¢ 40a 
41d 42b 43d 44a 45.c 
46c 47b 488 49d SOd 
Sic S2¢ “S3a 54.6 S5.c 
66.a S7.b 58d 59b 60.a 
Ble 62c 63d 64b 65a 
66d 67d 68d 69.a 70.c 
71d -72b  73b 74a 0 75. 
76a 77c 78a 79a 80.b 
Bib 82c 83c 84d 85.a 
86.c 87. B8ce 89d 90.d 
Ma 92b 93a 940 95.b 
96.b 


a semrconductor \s 


97.4 98.2 99.b 100.a 


PUNJAB PUBLIC SERVICE 
COMMISSION 


SENIOR SUBJECT SPECIALIST 
PHYSICS (BS-18) 


iL stands for co-efficient of self 
inductance, ‘R' electric resistance & 'C 
capacitance, then which of the following 
expression has the dimensions of time: 


wilh (8) Ric 
i) MLC (0) VRC 


Two balls collide at the same temperature. 
Which one of the following Is conserved: 
(A)Velocity (B) Momentum 
(C) Kinetic Energy (D) All'of them 
A bullet of mass 100 gm is fired with a 
velocity of 10 m/s from a gun of mass 1 kg. 
The ratio of kinetic energy of bullet to that of 
gun is 
= (A105 4 (8) 1:10 
(C) 100: 1 (D) 1: 100 
The energy density in a magnetic field of flux 
density 'B' is proportional to: 


(A) 18 (B) 1/8? 
(Cc) B (D) B 
Electromagnetic waves transport: 
(A)Wavelength (B) Frequency 
(C) Charge (D) Energy 


The poynting vector describes the flow of: 
(A) Energy (B) Momentum 

(C) Charge (D) Magnetic flux 

An observer moves pasta stationary electron 


on the earth's surface. His instruments 
measure, 


(A)Only an electric field 

(B) Only a magnetic field 

(C) Both electric & magnelic fields 

(D) Neither electric nor magnetic fields 


“The magnetic quantum number of an atomic 
electron determines: 


(A)The magnitude of its angular momentum 


(B) The contribution of its spin to ils magnetic * 


. property 

(C) The angle between its angular 
momentum vector & a magnetic field . 
(0) Its potential energy in the absence of 
magnetic field 


U. 


12. 


13. 


14. 


15. 


18. 
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Iron, cobalt & nick 
properiag el owe there ferromagnetic 
(A)Vacant inner sub shells 
(8) Partly filed inner subshells 
(C) Filled inner subshetts 
.(D) The Zeeman effect 
The two electrons in a helium atom: 
(A)Occupy different shells 
{B) Occupy different sub shells 
(C) Have opposite spins 
(D) Have parallel spins 
A molecule whose charge disinbution is net 
perfectly symmetrical is called: 
(A) A polar molecule 
(B) A non-polar molecule 
(C) An electrolyte 
(D) An organic molecule _ 
Yukawa's Theory suggesis that nuclear 
forces anse through the exchange of: 
(A) Electrons (B) Protons 
(C) Neutrons (0) Mesons 
The tunnel effect makes possible: 
(A) Alpha decay 
(B) Negative beta decay 
(C) Positive beta decay 
(D) Gamma decay 
A nucleus wilh an excess of neutrons may’ 
decay radioactively with the emission ot. 
(A) Aneutron (B) A proton 
(C) An electran (D) A positron 
The mass of neutrino Is: 
(A) Zero 
(B) Between that of electron & that of the p - 
meson 
(C) Equal to that of the electron 
(D) Greater than that of the ji-meson 


Unstable elementary particles heavier than 
the proton are called a: 


(A)Leptons (B) K-mesons 

(C) Strange particles(D) Hyperons: 

A quantity not always conserved in the decay 
of elementary particles is: 


(A) Electric charge (B) Lepton number 

(C) Baryon number (0) Strangeness umber 
The rato of the Inertial mass (0 the 
gravitational mass is: 


(A)05 (B)1 
(Cc) 2 (0) 4 
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19 Mean free path of the molecules of a gas 
depends on the pressure 'P’ as 
(ap (8)P" 

(c) P? (0) P* 

20. Newton's Law of cocling is a special case of 
(A)Stefan's Law (B) Kirchhoffs Law 
(C)Wien's Law (0) Planck's Law 

21. Thecolor of a star is an indication of its 
(A)Size (B) Weight 
(C) Distance from the earth 
(0) Temperature : 

22. Ina stationary wave the particle velocity at 
the nodal points is: 

(A)Zero 
(B) Minimum but non-zero 
(C) Maximum 
(D) Temperature 
23. The differential equation representing SHM of 


a particle is: 

The natural frequency of the particle ist 
(A)o (B) wlA 

(c) wl2A (0) 2x0 


24. The maximum acceleration of a SHM is ‘a’ 
& maximum velocity is (The amplitude of 


SHM is: 
(Apa (a) oP 
(c) ap (D) Va p 


25. Electromagnetic waves are produced by: 
(A)Charge at rest 
(B) Accelerated charge 
(C) Heating a conductor 
(D) Compressing a solid material 


26. A laser beam may be used to measure very 
large distances because it is: 


(A)Unidirectional  (B) Coherent 
(C) monochromatic (D) Not absorbed 


* 27. If biprism experiment is performed in water 
instead of air then: 


(A) Fringe width wil increase 

(B) Fringe width will decreases 

(C) Fringe width will remain unchanged 
(D) No fringe pattern will be formed 


|. Defect of color blindness can be cured by 
using a: 


(A)Contract tens 
(8) Cylindrical lenses 


28 


37. 


(Cc) Bifocal Jength lenses 
(0) None of these ; 
nifying power of a convex lenses E 


ag 
MMscattenath 5 cmis es 
‘A)10 
sae - (2) 20 


eof a capacitor filled wi 
iiaaroartl same “dimensions pe 
dielectric constants "KV & "k2' respectively jg 
proportional to: ; 
(ayikt+k2y (B) kt k2 
(C) Wkt+k2 (D) 1”k1k2 
Inaseries LCR ac. circuit, when w L=1W0¢: 
(A)Reactance is zero 
(B) Power factor is unity 
(C) Current & voltage are in phase 
(D) All of these 
An alternative current varies through one 
complete cycle in 1,5, its frequency is; 
(ay to"HZ (B) 132 
(c) 10° Hz (0) 10°Hz 


Wattless current is said to flow when phase - 


angle between virtual current & virtual 
voltage is: 


(a)180° (B) 90° 

(C) 60° (D) 0° 

Power factor of a circuit can be improved by 
the use of. ss 
(A)Capacitor (B) Choke coil 

(C) Resistive element . 

(D) All of these . 

The reactance of one farad capacitance” 
when connected to DC circuit is: 

(A) Zero (B) Infinite 

(c) 172 (D) 14 


Which of the following material has the 
highest retentivity? 

(A)Cobalt - (B) Steel 

(C) Nickel (D) Soft iron 

‘Lenz's law can explain: 

(A)Paramagnetism only 

{B) Diamagnetism only =~ : 
(C) Ferromagnetism only 

(D) All three types of magnetism 

If 'm' is the pole strength & ‘Lis the magnetic 
ue then the magnetic moment is given 
(A) mL 
(C) mt 


(B) 2mt 
(D) mv2t 


39. 


40. 


41. 


42 


43. 


44 


45. 


“46, 


47. 


48. 


with principle quantum number 
" ates not allowed in nature, the 
roesible number of elements would be: 
a4 (B) 32 
(c) 60 (D) 64 
The penetrating power of X-rays Increases 


with 
(A)increase in Its velocity 


(B) Increase in its frequency 
(C)Increase in its intensity 

(0) Decrease in its intensity 
Nuclear force is a: 
(A)Repulsive & short-range 

(B) Repulsive & long-range 
(C)Attractive & short-range 

(D) Attractive & long-range 
Cosmic rays mostly comprise of: 
(A)Negatively charged particles 
(B) Positively charged particles 
(C)Neutral particles 

(D) All of these 


In a fast breeder reactor, the main charm is 
that the nuclear ash is: 


(Ajeasily disposed of 

(B) Stable in terms of further decay 
(C)Not dangerous as a potential pollutant 
(D) More feasible than parent fuel 
Positron was discovered by: 
(A)Anderson (B) Rutherford 
(C)Chadwick (D) Curie 


Half life of a given sample of radium is 22 
years. The time in which the sample will 


decrease to 25% of its original value is: 
(A)11 yrs. (B) 22 yrs 
“(C)44 yrs (D) 88 yrs 


With increase in temperature, the electrical 
conductivity of intrinsic semi-conductor. 


(A) Increases (C)Decreases 
(C) First decreases then increases 
(D).Remains same 
Zener diode is used for: 
(A) Rectification (B) Stabilization 
(C) Amplification (D) All of these 
When a number of particles, all of different 


weights, are dropped, the acceleration of 
each particle: 2 é 


(A) Is constant but different for each particle, 
depending on its weight 


Papor Physics McC 


(B) Is constant & the same for each 
(C) Increases as the Particle falls 
(D) Decreases as the Paructe fails 


49. A block of weight ‘W7 is pulled a 
along a horizontal table. The vate 


MT 
Particle 


the weight is: 
(A) WS (8) Zero 
(C) WgS (D) WSig 


50. A particle falls freely from rest through 
distance ‘¢’. Its Pico then: 


(a) Jed (8) J2ed 
(y-y2ed (0) ed 


Two identical cars A and B skid to a stop 
from speeds 20 m/s and 40 m/s respectively, 
How do the length of skid compare? 
- (A) Same length 
(B) B skids twice than A 
(C)B skids three times than A 
(D) 8 skids four times than A. 
52. Macroscopic coordinates do not involve special 
assumptions about: : 
()) Structure of matter 
(ii) Radiations 
(iii) Fields 
(A) Only (i) is true (B) Only (ii)is tue 
(C)Onty (iil) is true (D) All are tug 
53. If two systems ‘A’ & 'B’ are in thermal 
equilibrium with a system ‘C’, then ............ 
are notin equilibrium: 
(A)A&C (B)C&B 
A (C)B&C (D) None 
54. The following is an intensive quardinate of a 
thermodynamic system in equilibrium state 
(A) Volume (B) Pressure 
(C)Charge (D) Total polarization ~ 
55. The type of work which cannot be described in 
macroscopic thermodynamics: 2 
(A) Hydrostatic work (B) Extemal work 


51. 


(C)Internal work (D) Adiabatic work 
‘56. All natural processes are: 
(A) Reversible (B) Irreversible 
(C)Cyclic (D) None dissipative 
57. For a reversible adiabatic process: 
(A)dS=0 (B) dS =00 
(C)dS = dt (D) dS =dV 


a 
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58 Anelectron cannot exist in 


(A) Space (B) Outside an atom 
(C)In the nucleus of an atom 
(O) Around the nucleus of an atom 
59 Neuinnos are emitted in the following decay 
(A) Alpha decay —_(B) Bela decay 
(C)Gamma emission(D) Neutron decay 
60 The excitation function 1s a graph between 
(A) Binding energy & mass number 
(B) Packing fnetion & number 
(C)Energy & cross-section 
(D) None 
61 The below is a parr of isobars 
(A) Carbon-12, Nitrogen -12 
(B) Carbon -12, Carbon - 14 
(C)Carbon- 12. Nitragen- 14 
(D) Carbon - 12, Oxygen - 16 
62 For the structure of a nucleus, the number 28 
Is. 
(A) Magic number = (B) Non-magic . 
(C)Semi-magic  (D) None 
63. First machine which achieved 1.5 MeV eneigy 
to accelerate charged particles was. 
(A) Cockeroft-Walton machine 
(B) Van De Graaf machine 
(C) Cyclotron 
(D) Linear Accelerator 


64. Hydrogen & Helium together form 
about. ceusnant Of the weight of the 
‘sun: 
(A) 60. (B) 70 
(Cc) 80 (0) 90 


65. When a sound wave goes from air into water 
the quantity that remains unchanged is its: 


(A) Speed (B) Amplitude 
(C) Frequency (D) Wavelength 


66. A quantity not directly involved in the rotational 
Motion of a body is: 


(A) Mass (B) Moment of inertia 
(C)Torque (D) Angular velocity 
67. A body is in equilibrium may not have: 
(A) Velocity (B) Acceleration 


(C)Momentum (D) Kinetic energy 
68. Magnetic field donot interact with 

(A) Stationary electric charges 

(B) Moving electric charges 

(C)Stationary permanent magnets 


69 


70 


741 


72. 


73 


74. 


75. 


76, 


7. 


9 permanent magnets ; 


(D) Movint 
js Nowing north along a py 


A current 


e dire 3 
reatecting the earth's field, is: 


(a) North (B) East 
(c)soutn (0) West 


in piece of copper has mi 
A certal Fis Minin 
resistance I! 


(A) thin, long and hot 
(B) thin, short and cold 
(c)thick, short and hot 
(D) thick, short and cold 


When a voltage V = Vo Cos wt is applied 
across a resistor 'R’, the average 


Ve It, 


Power 
by: 
(B) Vo /2R 
(D) Vo"/2wR 
Agas diode consists of; 
(A) Anode only (8) Cathode only 
(C)Gas in the tube only 
(0) Allof these 


In a half-wave rectifier, .m.s value of the ac 
component of the wave is: 


(A) Greater than d.c value 
{B) Less than d.c value 
{C) Equal to d.c value 

(D) Zero 


The greatest influence on electron flow in a 
triode valve is exerted by: 


(A) Plate (B) Grid 

(C)Cathode * 

(D) Equally by plate & grid 

In an amplifier maximum voltage gain is 
obtained when load resistance is equal to: 
(A) Zero (B) Infinite 

(C) Plate resistance (rp) 

(D) Unity : 

The excess of pressure due to surface 
tension in a spherical liquid drop of radius 'R’ 
ts: 

(A)R (B) R? 

(C) UR? (D) WR 


With rise of temperature, the angle of contact 
of liquid: 


(A) Increases . (B) Decreases 
(C)First Increases then decreases 
(D) Becomes zero 


ction of the magnetic field abg ling, 


dissipated per cycle in the resistor is given‘ 


76 


79. 


One Fermi ls equal to: 


(A) 100° (B) 10“A° 
(c) 10°" (0) 10°A° 
Resistor in a circuit dissipates energy at a 


te of 1 W. If the voltage across the resistor 
ie doubled, will be the new tate of energy 


dissipation? 
(ayo.5W 
(c)2W 


(B) 1wW 
(D) 4w 


0. An atom has filled n =1 and n = 2 levels. How 


81 


many electrons does the atom have? 
(A) 4 (B)6 
(C) 8 (0) 10 
A massless spring with force constant k 
launches a ball of mass ‘m' In order for the 
ball to reach a. speed ‘Vv, by what 
displacements’ should the spring be 
compressed? 7 

(8) s=vm/k 


(A) S= vvk/m 
(y= vv2k/m (0) s=v mk 


82. A very long, thin, straight wire carries a uniform 


83. 


85. 


charge density of /per unit length. Which 
of the following gives the magnitude of the 
electric field at a radial distance ‘r from the 
wire? 


i 4 
B) 
4) 2ne,t ® 2ae,r 
a 4 
Dj 
© 2ne.0 eC 2ne,r 


An electron has total energy equal to four 
times its rest energy. The momentum of the 
electron is: 
(A) mec (8) 2mc 


(Cc) = mec (D) mec 


For an adiabatic process involving an ideal 


gas having volume 'V and temperature ‘T’. 


which of the following is constant? (1) = 


CPICV: 
(A) TV (a) TV" 
(cytv" (0) TV 


A meter stick with a speed of 0.8¢ moves 
past an observer. In the’observer's reference 
frame, how long does it take the stick to pass 
the observer? . 

(A) 5.6ns 
(C)4.2ns 


(8) 2.5ns 
(0) 6.9ns 
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86. The Mfetinte for the 2p 15 Wansition in 


87. 


hydrogen is 16 x 10° § The 
width for the radiation cried duty nS 


transition is approximately. 
(A) 100 Hz (B) 100kHz 
(C)100MHz (D) 100 GHz 


A spring of force constant ‘h’ is stretch 
ceriain distance It takes twice as much Sok 
eaneich @ second spring by half this 
stance. The force constant of the 
pam ‘second 
(A)k 
(C) 4k 


(B) 2k 
(D) 8 


88. A thermodynamic system. initially at absolute 


91. 


temperature T1', contains a mass m of water 
with specific heat capaaty ‘c’. Heat is added 
until the temperature mses to T2’, The 
change in entropy of the water is. 


(A) (T2- Th) (B) meT, 


(C) amc = 
T+T, 


(D) mein [TT] 


Heat ‘Q’ is added to a monatomic ideal gas 
under conditions of constant volume, 
fesulting in a temperature change T. How 
much heat will be required to produce the 
same temperature change, if it is added 
under conditions of constant pressure? 

(A) 06Q (B) Q 

(Cc) 1.670 (0)2a 

According to the BCS theory, the attraction 
between Cooper pairs in a superconductor is 
Jue to: 

(A) The weak nuclear force 

(B) The strong nuclear force, 

(C)Vacuum polarization 

(D) Interaction with the ionic lattice 

In the diamond structure of elemental carbon, 

the nearest neighbors of each C atom lie at 

the comers of a: . 

(A) square 

(C) cube 


(B) hexagon 
(D) tetrahedron 


92. Which of the following lasers utilizes transitions 


93. 


that involve the energy levels of free atoms? 

(A) Diode laser (B) Dye laser 

(C) Free-electron taser (D) Gas laser 

if the Sun were suddenly replaced by a black 
hole ‘of the same mass, it would have 3 
Schwarzschild radius of 3,000 m. What 
effect, if any, would this change have on the 
orbits of the planets? 

(A) The planets would mave directly toward 
the Sun 
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(B) The planets would move in spiral orbits 
(C)The orbits would presses much more 
rapidly 

(D) The orbits would remain unchanged 


94. Which of the following particles is stable: 


95. 


96. 


97 


(A) Neutron (B) Proton 

(C) Pion (0) Muon 

The total number of electron states with n < 
3 for hydrogen atom is: 

(A) Two (B) Four 

(C) Six (0) Ten 

The ‘discovery of the J/ particle was 


especially significant because it provided 
evidence for which of the following? 


(A) Massive neutrinos 
(B) Higgs bosons 
(C)Strange quarks 
(D) Charmed quarks 


"A gas al temperature 'T’ is composed of 


molecules of mass ‘m’. Which of the following 
describes how the average time between 
intermolecular collisions varies with ‘m"? 


(A) Itis proportional to 1/m 
(B) Itis proportional to 4Nm 


(C)It is proportional tovm 
(D) Itis proportional to m 


98. Which of the following are the eigenvalues of 


99 


100. 


2 1 
the Hermitian matrix: ( 


(A) 1,0 - (B) 1,3 
(C)2,2 (D) i-i 
Which of the following ions CANNOT be 


used as a dopant in germanium to make an 
n-type semiconductor? 


(A) As (B)P 
(C) Sb (D)B 
De Broglie hypothesized that the linear 
momentum and wavelength of a free 


massive particle are related by which of the 
following constants? 


(A) Planck's constant 
(B) Boltzmann's constarit 
(C)The Rydberg constant 
{D) The speed of light 


coum0UmayryTDOxFOBFOTOO>+>O 
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Si. 


PHYSICS LECTURER . 


Two forces of 5 N and 7 N.can produce a 
resultant of: 

(A) ON (8) 1N 

(c)10N (0) 35N 

The number of significant figures in 0.005005 


(A)2 . (B)3 
(cy (0)7 
A car starts from Lahore and goes 60 km 
north towards Gujranwala. After travelling 
60km, the car immediately turns round and 
returns to Lahore. The total time for this 
round trip is 2 hours. The magnitude of 
average velocity of the car for this round trip 
is 
(A) 60 krn/hour (B) 120 kmV/hour 
(C) 30 krvhour (D)o 
The term mass refers to. the same physical 
concept as that of 
(A) force (B) weight 
(C)volume (D) inertia 
The amount of work required to slop a 
moving objectis_— 
(A) ‘The mass of the object times its 
acceleration 2 
(B) The mass of the object times its velocity 
(C)The kinetic energy of the object 
(D) The velocity of the abject 
The momentum of an object at any particular 
is and of time is independent of its 
(A) Acceleration (B) Mass 
(C)Velocity (D) Inertia 
Sphere A has mass with and is moving with 
velocity v. It makes a head on elastic collision 
what a stationary sphere B of mass 2m. After 
the collision their speeds (V, and Vg) are 


(A)-v,0 (B) 0,v/2 

(C}v3,2W/3 (D) -2v3,w/3 

An ice skater with rotational inertia |, is 
spinning with angular speed Wo. She pulls her 
arms in,- thereby increasing her angular 
speed to 4wo. Her rotational inertia is then 
14 ° 

(A) le (8) le 

(C) lola (D) 4, 


9, 


10. 


11, 


14. 


15. 


16. 
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It the radius of earth is expressed R : 
mass Of the earth is represented re te 

Fatio of gravitational acceleration (9) to the 
universal gravitational constant 


on the surface of the earth is (6) te. (916) 
(A) MIR? (8) Rm 
(C)MR? (D)Rm 


A spring scale Is calibrated in newtcns and is 
used to weigh sugar. lf it were possible to 


weigh sugar at the following locations, the 
buyer will get the most Sugar in newtons at 


(A) atthe equator (B) at the nonh pole 
(C)on the moon 

(D) at the center of the earth 

The hydraulic automobile jack works on the 
basis of 

(A) Pscal's principle 

(8) archimedes principte 

(C) hooks law 

(D) newton's 3% law of motion 

At high altitudes some persons feel that the 


blood is Nowing out of the nose or ear, This is 
because c 


(A) Density of blood decreases at high 
altitude 

(B) Atmospheric pressure decreases there 
(C)Blood pressure increases at high alutude 
(C)Percentage of oxygen in air decreases 

A body of mass m moving at a constant 
velocity v hits another body of the same 
mass moving with a velocity V/2 but in the 
opposite direction and sticks to it The 
common velocity after collision is 

(A)wis (B) v2 

(C)v (D) 2v 

The equation of state for n moles of a ideal 
gas Is PV = nRT. SI uni for the universal gas 
constant (R) is 

(A) Erg K' mole (B) Erq K mole 

(C)oule K* mole (D) Joule K" Mole? 

The second lgw of thermodynamics when 
stated with reference to heat engine is 
called . 
(A) Kelvin statement (B) Clasius statement 
(C)Zerath law (D) Curie’s law . 
The zeroth law of thermodynamics helps us 
to define 

(A) intemal energy 
(C) thermal equilibrium 


(8) temperature 
(D) heat capacity 


_& 
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17. Metal pipes used to carry water, sometimes 
burst in the winter because 
(A) metal contracts more than waler 
(B) metal become bnitle when cooled 
(C) ice expands when it melts 
(0) water expands when it freezes 

18 The buildings are kept cooler in summer with 
light colored shades instead of dark colored 
windows. This is because light colored 
shades 
(A) refle more sunlight 
(8) absorb more sunlight 
(C)have a tower thermal conductivity 
(D) transmit more suntight 

19. The difference between the molar specific 
heat at constant pressure and the molar 
‘specific heat at constant volume for an ideal 
gas is known as 


(A) The Boltzmann's constant 
(B) The avogadro’s number 
(C) The Universal gas constant 
(0) Heat capacity 
20 If a heat engine is doing a positive work in 
each cycle while losing some energy as heat, 


with no heat energy input, is a clear voltation 
of 


(A) The 3° law of thermodynamics 
(B) The 2™ law of thermodynamics 
(C)The 1* law of thermodynamics 
(D) The zeroth law of thermodynamics 
21. If 2is the. wavelength of “each of the 
component sinusoidal traveling waves that 


form a standing wave, the distance between 
adjacent nodes in the slanding wave is 


(A) 3214 


(B) 0/4 
(ie (0) 2 
22. If the pitch of an approaching siren. is 
laid itis apparenty due to increase in 
(A) Speed (8) Wavelength 
F (C)Frequency (D) Amplitude 
3 


The process of waves appearing with 
different intensity at a point where a number 
of waves pass through a point in a medium is 


known as of wave. 
(A) Interference (B) Diffraction 
(C)Polarization —_(D) refraction 


24. If a: and a; the amplitudes of two waves in 
Young's double slit experiment, then the 


25. 


26 


27. 


28 


29. 


30. 


3. 


32. 


maximum intensity of Interference fringe ig 


(A) (a: +42) (B) (ayaa) ’ 
(Cylarts: (D) ay-ay) ‘i 


In Young's double slits experiment if the 
separation between the slits is reduced to 
half and the distance of the screen from the 
slits is doubled, then the fringe width jg 


(A) quadrupled (B) double 

(C)halved (D) remain unchangeg 

The produce circularly Polarized fight, the 

phase difference between two 

perpendicularly polarized light rays of equal 

magnitude should be 

(A) 45° (B) 180° 

(Cc) 90° (D) 360° 

Which of the type of waves cannot be 

polarized? 

(A) electromagnetic waves 

(B) sound waves (C) X-rays 

(D) radio waves 

Atuning fork produces waves in a medium. If 

temperature of the medium changes, then 
of the waves will change, as well. 

(A) Wavelength (B) frequency 

(C) time period (D) amplitude 

Which of the following properties make 

difference between stationary and 

progressive waves? 

(A) amplitude 

(C)frequency 

(D) propagation of energy 

Ik denotes _1 


akc, 


(B) phase of the wave 


. The magnitude of the 


electric field at a distance'r from an isolated 
point particle with charge ‘q' is 

(A) kar (B) kriq 

(C) kgir? (B) kg? 

the electric field due to’a uniform distribution 
of charge on a spherical shell is zero 

(A) nowhere (B) every where 
(C) only outside the shell 

(D) only inside the shell 

An electron travels due north through a 
vacuum in a region of uniform magnetic field 


B that is also directed due north. The 
electron will 


(A) slow down (B) speed up 
(C)be unaffected by the field 
(0) stop instantly 


B. 


_ 4. 


35 


36. 


37. 


The statement that magnetic field lines form 42.’ Which Marwelts 


closed loops is a direct consequence of 
(A) Gauss's law for magnetism, 

(B) Ampere's law (C)Faraday’s law 

(D) Gauss's law of electricity 

A person with nearsightedness will use 
eyeglasses having 

(A) bifocal lenses —_(B) plano-convex lens 
(C)diverging lens (D) converging lens 
Light from some stars shows an apparent 
change in frequency because of 


(A) reflection (B) relative motion 
(C)refraction (D) diffraction 


The electric flux is negative when angle 
between A and E is 


(A) 0° (B) 45° 

(C), 90° (O) greater than 90° 
Newton's law of gravitation between two 
mass particles resembles with 

(A) Newton law of motion 


_ (8) Coulomb's law of electrostatic charges 


38. 


39. 


“40. 


At. 


(C)Law of conservation of mass 
(D) Law of conservation of energy 
The speed of charging or discharging a 


capacitor depends upon: the product of 
capacitance and 


(A) Resistance (B) Current 

(C) Voltage (D) Potential difference 
The magnitude of the force on a moving 
charge carrier is maximum when angle 
between the velocity of the carrier and the 
magnetic field is 

(A) 0° (B) 90° 

(C)180° (D) 45° 

The armature current in a DC motor Is 
maximum when the motor has 

(A) picked up maximum speed 

(B) just started 

(C)intermediate speed 

(0) just been switched off 


A charge ‘q' is moving in a magnetic field. If 
the velocity of the charge is doubled 
somehow, the force acting on it would 


(A) become half 

(B) become double as well 
(C) become 4 times 

(D) reduce 4 times 
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ia ‘crea 

monopole doesn't oan 7 Precis that 

(A) V,D=Pr 

()VB=O : 


(C) VxE=oB/at 

(0) VxH=oD/ot+d 
“Electromagnetic waves carry 
(A) mixed charge —(B) positive charge 
(C)negative charge (D) no charge 

Two parallel wires carrying current in 


Opposite direction will 

(A) repel each other 

(B) attract each other 

(C)have no effect on each other 
(D) cancel out their individual fields 


When a neutrons is captured by a proton, it 
results in the formation of 


(A) deuteron and a y-ray photon 


* (B) 2 deuterons and 4 y-ray photons 


(C) deuterons and x-rays : 
(D) 4 deuterons-and 2 y-ray photons 


The sub-atomic particles having mass equal 
to greater than that of protons are 


(A) nucleons (B) bosons 
(C)mesons {D) baryons 
Photodiode works when itis 
(A) unbiased 

(B) placed below room temperature 


« (C) forward biased 


48. 


49. 


(D) reverse biased 

One proton is composed of 
(A) two down and one up quarks 

(B) two up and one down quarks 

(C) two charm and one to quarks 

(D) two bottoms and one top quarks 

In nuclear reactors, moderator are used to 


(A) absorb thermal energy 
(B) absorbs neutrons 

(C) accelerate neutrons 
(D) slow down neutrons 
Which of the following are Not 
electromagnetic radiations? . 
(A) Ultra violet rays (B) visible light 
{C) cathode rays (D) radio waves 
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51, The rate of decay of a radioactive element 


52 


53. 


55. 


57. 


58. 


59. 


{C) anti-ferro 


(A) Is constant 

(B) decreases inversely with time 

(C) increases directly with time 

(D) decreases exponentially 

Which of the fotlowing detector of radiations 
is the most efficient? 

(A) Solid state detector 

(B) Wilson's cloud chamber 

(C) scintillation counter 

(D) gleger counter 

A monochromatic red beam of light cannot 
ae 

(A) dispersed (B) reflected 

(C) refracted (D) focused 

Crystalline materials are divided into 7 crystal 
system. The number of Bravas lattices Is: 

(A) also 7 (B) 14 

(C) 37 (0) 227 


61 


62 


63 


64 


The packing fraction of face-centered cubic _ 


(fe) unit cell is: 

(A) 54% (B) 525 

(C) 46% (D) 74% 

In order to produce diffraction in crystals with 

X-rays, the spacing between the consecutive 

lines of grating should be gf the order of 
angstroms. 

(A) few (B) hundreds of 

(C) thousands of | (D) millions of 


In 1912, Laue suggested that a crystal can © 


serve as a 

diffraction 

(A) zero dimensional (B) one-dimensional 

(C) two dimensional (D) three dimensional 

The most probable position of a particle in 

one-dimensional potential well of width “L" in 

the first quantum state is 

(A) L2 (B) U3 

(qs (D) 23 

According to band theory a freely moving 

electron inside a metal experiences 

Potentials of positive ions 

(A) constant (B) varying 

(C)periodic (D) minimum . 

‘The magnetic dipole moment of neighboring 

atoms are anti-parallel and unequal for 
magnetic materials. 

(B) para 

(D) fero 


grating for X-ray 


(A) dia 


. 


67. 


68. 


69. 


Magnetic dipole moment per unit volume of a 
material |S termed aS _________- 
tic susceptibility 


(a) magne (C) magnetization 


(B) coercivily { 
i tion 

1D) magnetic induc! 

i increase of temperature, the Ferm) 

energy level ——— in n-type semi. 

conductors 

(A) moves towards valence bands 


(b) moves towards conduction band 
(C) remains unchanged 
(a) oscillates 

Areetifier is a device that 
(A) Ampifies input power 
(B) Ampiifies input voltage 

() Converts OC into AC 

(D) Converts AC into DC 

The energy band gap in a superconductor is 
maximum at 
(A) Critical temperature 

(B) Below critical temperature 
(c)OK 

(D) above critical temperature 
The intensity of an applied magnetic field 
decreases with depth from the 


* surface of a superconductor. 


(A) linearly (B) exponentially 

(C)ogarithmically (D) inversely 

The attenuation of electromagnetic waves in 

agood conducting medium is 

(A) very low (B) low 

(C) high (0) very high 

In a good conductor, the skin depth is 
proportional to 

constant. 


(A) directly (B) inversely 
(C)exponentially —_ (D) logarithmatically 
The quantum number n is most closely 


associated with what property of the electron 
ina hydrogen atom? 


(A) magnetic moment 

(B) energy 

(C)spin angular momentum 
(D) orbital angular momentum 


A LASER beam can be sharply: focused ~ 


because it is 
(A) highly directional (B) highly coherent 
(C)itense (0) plane polarized” 


the attenuation ° 


70. 


71. 


72. 


73 


74, 


75." 


76. 


77. 


78. 


79. 


The Fermi Dirac occupancy probability P(E) 
varies between __ . 

(ay 18 infinity (B) zero & Infinity 

(co 81 (D)-18 +4 

which of the following Is NoT: needed in a 
nuclear fission reactor? 

(A) accelerator (B) coolant 

(Cc) moderator (D) fuel 

Exclusive OR (XOR) logic gates can be 
constructed from 
(A) OR gates and NOT gates 

(B) AND gates and NOT gates 

(C) AND gates, OR gates and NOT gates 
(D) Combining time OR gates 
The cause of magnetism 
materials is 

(A) spinmoun of electrons 

(B) orbital motion of electrons ‘ 
(C) vibration of atoms in magnetic field 
(D) spin and orbital motion of electrons 


in magnetic 


Above temperature an anti- 
ferromagnetic substance becomes 
paramagnetic. > 


(A) transition temperature 

(B) neel temperature 

(C) curie temperature 

(D) critical temperature 

Number of independent~ formulation(s) of 
quantum mechanics are 

(A)1 (B)2 

(C)3 (D)4 


The quanta of lattice vibration is known as- 


(A) photons (B) excitons 
(C)poltroons (D) phonons - 
Which of the following light is ‘suitable for 
maximum resolution? 

{A) red (B) green 

(C)blue (D) yellow - 

The tangential acceleration of a point on a 
rotating object is the product of the distance 
of the point from the axis of rotation and the 
(A) angular velocity 

(B) angular acceleration | 

(C)angular displacement 

(D) linear acceleration 

Two masses, M and m are hung vertically 
down to the earth over a mass less, 
frictionless pulley. If M > m than the 


80. 


81. 


82. 


83. 


85. 


+ (A)45 degrees 
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downward acceleration of mass M ig 


(M-m)g 
M+m 
Mmg 
D) —= 
( ) Mem 


A body of mass m is moving in a circle of 
radius r with a constant speed v. The work 
done when body completes one fevolution is 


(A)g (B) 


(c) MB 
m 


mv? 


(A) 


x (2nr) 
r 


nad 
o([™ Jeo 


a 2 
©) = Jee 
rT 


(D) zero” . 
Basic unit of a worksheet into which data can 
be entered in Excel is called: 

(A) Cell (B) TO2+able 

(C)Matrix (D) Box 

A*Scanner is a/an 

(A) Input Device 

(B) Output Device 

(C)Storage Device 

(D) All of these 

A shop gives 4 points for every Rs. 75 spent 
by customers. Ali eamed 36 points. How 
much did Ali spend at the store? 

(A) Rs. 375 (8) Rs. 450 

(C)Rs. 525 (D) Rs. 675 

If two angles of a triangle are 60 degree each 
then what Is the value of the third angle. 
(B) 50 degrees 

(C)60 degrees (D) 65 degrees 

Convert to Passive Voice: “Who gave you 
permission to enter?” 

(A) by whom were you given permission to 
enter 

(B) by whom was’ you given permission to 
enter 

(C)by whom you were given permission to 
enter 

(0) by whom was given the permission to 
enter to you 
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92. 


93. 


94. 


. 95: 
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Fill in the blank: Abdul grabbed the boy and 


rolled him on the ground to _____the 
flames 

(A) Discourage (B) Smother 

(C)burn out (D) encourage 


Fill in the blank: “The plot of the novel was 
it was completely 

incomprehensible. 

(A) More complicated 

(B) So complicated 

(C)So complicated that 

(D) so complicated as 

Complete the” proverb. 

Catches the 

(A) Seed (B) Worm 

(C)Prey (D) Lizard 

Name the general type of mammals that 

Gives birth to underdeveloped young that are 

kept in pouches during eseening period?, 

(A) Marsupials (B) Ruminants 


“The early - bird 


(C)Amphibians (D) Rodents 
Study of poisons is called: 

(A) Toxicology (B) Oncology 
(C)Phrenology (D) ergonomics 


. The famous movie “Slumdog Millionaire” is 


based on the book “Q and A" who is the 
author of this book. 


(A) Sashi Tharoor (B) HanifKureishy 
(C)Vikasswarup (D) Bapsi sidwa 

The Bermuda triangle in the Atlantic ocean, 
is famous for: 


(A) Fiercest battles during the 2" world war 
(B) Place where water is very 
(C)The point where German battleship 


(D) The mysterious disappearances of ayat / 
boots and aircrafts 


What was the real name of Genghis Khan? 
(A) Temyujin (B) Ogadel 

(C)Chagatal ' * (D) Timur 

Under the 1973 constitution, protection of the 
Rights of Minorities is described in Article: 

(A) 34 (B) 35 

(C)36 (D) 6 

Who became the First Viceroy of India? 

(A) Canning (B) Elgin 

(C)Lawrance (D) Mayo 


What is the ancient Greek name for River 
Jehlum. 


(A) Hydaspes . 
(C) Hydrophalia 


(B) Hydroatis ; 
(D) Hesidros 


97. 


98. 


June 2017 which country pulled out 
Paris Climate Agreement? 


(A) Venezuela (B) USA 
(C)Nicragua (D) Syria 
Non Permanent members of the UNS, 
Council are elected for a fixed term of: 


(A) 1 year (B) 2 years 
(C)3 years (D) 4 years 
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